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before biliary surgery 


*...Decholin should be taken with each meal...”! by patients on prolonged 
preoperative regimens. 


*,..recommended for combating liver injury... 


**...to wash existing liver stones down...where they will be accessible at the 
first operation.” 


after biliary surgery 


Decholin “...aids in removal of inspissated material and combats 
infection. ...”4 


“...recommended...in anticipation of depression of liver function....”? 


“*..when choledochostomy has not been done, the three-day flush regimen!*! 
is recommended to follow every cholecystectomy.”> 


Continued use prevents postcholecystectomy syndrome **° 


In common duct reconstruction, hydrocholeretic action of Decholin is “...of 


value not only in preventing concretions...but also in apparently removing 
them when formed.” 


Decholin Tablets (dehydrocholic acid, Ames) and 
Decholin Sodium (sodium dehydrocholate, Ames) 


*Complete information on the Three-Day Biliary Flush and other uses of 
Decholin available on request. 


(1) Farmer, D. A.: M. Clin. North America 38:1403, 1954. (2) Lichtman, S. S.: Diseases of the Liver, 
Gallbladder and Bile Ducts, ed. 3, Philadelphia, Lea & Febiger, 1953, vol. 2, pp. 1146, 1150, 1302. 
(3) Rosser, J. H., and McCall, R. A.: U.S. Armed Forces M. J. 5:658, 1954. (4) Schwimmer, D.; 
Boyd, L. J., and Rubin, S$. H.: Bull. New York M. Coll. 16:102, 1953. (5) Best, R. R.; Rasmussen, J. A., 
and Wilson, C. E.: A.M.A. Arch. Surg. 67:839, 1953. (6) Pearse, H. E.: Am. J. Surg. 89:1191, 1955. 


/\) AMES compPaANy, INC - ELKHART, INDIANA 


o70s6 Ames Company of Canada, Ltd., Toronto 
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: HERE’S HOW 


POLYSAL” 


HELPS YOUR PATIENTS 
1 


POLYSAL prevents and corrects hypo- 
potassemia without danger of toxicity! 


2 


POLYSAL corrects moderate acidosis 
without inducing alkalosis! 


3 


POLYSAL replaces the electrolytes 
in extracellular fluid! 
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POLYSAL induces copious excretion. 
of urine and salt! 


Polysal, a single 1.V. solution to build electrolyte balance, 
is recommended for electrolyte and fluid replacement in 
all medical, surgical and pediatric patients where saline or 
other electrolyte solutions would ordinarily be given. 
Available in distilled water—250 cc. and 1000 cc. and in 
5% Dextrose—500 cc. and 1000 cc. 


INSTEAD OF UNPHYSIOLOGICAL 
“PHYSIOLOGICAL SALINE’’ MAKE 


POLYSAL 


YOUR ROUTINE PRESCRIPTION 


CUTTER 


1. Fox, C.L. Jr., et al. 
An Electrolyte Solution Approximat- 
ing Plasma Concentrations with 
Increased Potassium for Routine 
Fluid and Electrolyte Replacement. 
J.A.M.A., March 8, 1952. 
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seventeen. General discussion. 
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‘‘markedly inhibits postoperative vomiting.””' 


With ‘Thorazine’ “postoperative retching seldom is a prob- 
lem. Intractable nausea and retching due to spinal anesthetics 
responded . . . Retching caused by organ manipulation 
also responded.””! 

‘Thorazine’ administered before general anesthesia “‘re- 
duced the postoperative vomiting from 28.8 per cent to 
13 per cent.””” 


i 1. Mathews et al.: Am. Pract. & Dig. Treat. 6:360 (Mar.) 1955. 
2. Albert and Coakley: Anesth. & Analg. 33:285 (July-Aug.) 1955. 


‘Thorazine’ is available in ampuls, tablets and syrup, as the hydro- 
chloride; and in suppositories, as the base. 


‘Thorazine’ should be administered discriminately; and, before pre- 
scribing, the physician should be fully conversant with the available 
literature. 


Smith, Kline & French Laboratories, 1530 Spring Garden Street, Philadelphia 1 


*T. M. Reg. U.S. Pat. Off: for chlorpromazine, S.K.F. 
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The 1956 meeting of the American Proctologic Society will be 
held at the Statler Hotel, Detroit, Mich., June 6 to 9, 1956. 
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Stainless Steel 


“\7-c JAWS 


another development by 


* Sklar Needle Holders incorporate Tungsten 
Carbide (T-C) as an integral part of the jaws. 
This revolutionary development eliminates the 
many disadvantages of welded inserts. 


T-C Jaws Assure.... 


POSITIVE GRIP... The extremely hard 
surface and extra fine serrations prevent 
rotation of suture needles without indenting 
the surface. 


DEPENDABILITY .. . No inserts to loosen or 
fall out... original temper and strength of 
jaws is preserved. 


\ To distinguish T-C Needle Holders from the 
standard instruments, the handles are cop- 
per plated for ready identification. 


These superior and dependable instruments 
are priced slightly higher than our standard 
pattern Needle Holders. 


Available through 
accredited surgical 
supply distributors 


LONG ISLAND CITY, NEW YORK 
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Day after day a steady stream of problems... 
and every answer is important 


Ravelealite aids in the critical task of diagnosis are 
radiographs rich in detail—correct in contrast. 


The consistent high quality of Kodak Blue Brand 
X-ray Film—package after package—does 
full justice to day-in and day-out consistently good 
x-ray technic. 


Order from your Kodak x-ray dealer 
EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N. Y. 
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A There's more silk +y suture. Photomicrography shows greater strength and uniformity of 
new D & G suture silk as compared to ordinary silk 


count. 


. See how the x’s indicate the high braid 


GIVE YOU STRONGER SILK 


D&G BUILDS NEW BRAIDING PLANT TO GIVE YOU THE HIGHEST BRAID COUNT 


A For greatest strength of silk in a given diam- 
eter, D & G especially redesigned this machine. 
To braid so many filaments so tightly into a single 
10-foot strand of 4-0 silk takes one hour. Rigid con- 
trol of humidity and temperature during braiding 
keeps silk uniformly strong and pliable. 
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This is the new D & G suture silk, the 
first to be produced in a suture laboratory 
rather than a textile mill. New process- 
ing techniques, beginning with triple-A 
quality raw silk, provide ANACAP® silk 
with a higher braid count. A higher braid 
count gives stronger silk—a firmer, more 
uniform strand. 


There's more silk per suture. Greater ten- 
sile strength permits use of smaller- 
diameter sizes, with less resulting tissue 
trauma and foreign body reaction. It’s 
easier to handle. Braided to minimize 
“splintering”and“whiskering,” ANACAP 
silk passes readily through tissues. Firmer, 
it sets in swift sure knots, it won’t “bush” 
— threads with ease. Absolutely non- 
capillary, it has no wick-like action, resists 
body fluid and won’t spread early local- 
ized infection. Economical, ANACAP silk 
withstands sterilization at least 6 times. 
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ANot only uniform tensile strength, but 
also uniform texture and diameter of strands 
result when D & G stretches wet silk from 
5% to 20%, depending on size. This precise 


stretching aligns the molecules for utmost 
strength. 


D & G suture silk is dye-fast toa standard > 
never before achieved. Neither xylol, boil- 
ing water, nor autoclaving affects the vege- 


table logwood dyes. 


ASofter and cleaner silk comes from purification. 


D & G's special solution removes all gum and other 
impurities. 


Save time and money 
with these unique packages 


Surgilope* Sterile Pack (Seventeen 18” strands—dry, pre-cut) 
Measuroll® ‘“‘tape-measure” pack (20 strands, each 10 yds. long) 
Spiral Wound, Sterile (25 feet) 

Save, too, with 

Dry-tubed, sterile (Seventeen 18” strands, pre-cut) 

Sterile tubed, with Atraumatic® needies 

Pre -threaded—on milliner needles 18” lengths, sizes 4-0, 000) 
Spooled (25’ and 100’ lengths) 


Whenever you use D & G products, you are 
participating in the educational program of the 
Surgical Film Library. Write for catalog. 
Photomicrographs (unretouched) by E. J. Thomas, Stamford 
Laboratory of the Research Division of the American Cyanamid 
Company, Stamford, Conn. 


Method used: reflected illumination, 75 x. Material used: 
black braided silk sutures, size 4-0. 


DAVIS & GECK.... 


a unit of American Cyanamid Company 


Danbury, Connecticut 
ADVANCING WITH SURGERY 


*Trade-mark 
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A Laboratory and Clinical Report 


on Adrenosem® Salicylate 


(BRAND OF CARBAZOCHROME SALICYLATE) 


History 


The first investigation of a hemostat with an 
action comparable to Adrenosem Salicylate 
was made by Derouaux and Roskam! in 1937. 
They reported that an oxidation product of 
adrenalin, adrenochrome (which has no sym- 
pathomimetic properties), has prompt hemo- 
static activity. 

It was further found that various combina- 
tions of adrenochrome, notably the oxime and 
semicarbazone, produced stable solutions. But, 
these were so slightly soluble that sufficient 
concentration could not be obtained for prac- 
tical therapeutic use. By combining these 
adrenochrome compounds in a sodium salicyl- 
ate complex a stable, soluble form can be 
obtained. This complex has been given the 
generic name, carbazochrome salicylate, and 
is supplied under the trade name Adrenosem 
Salicylate. 

Roskam, in his study entitled ““The Arrest 
of Bleeding,”’? enumerates “the drugs whose 
efficaciousness as hemostatics have been proved 
by accurate methods in experimental animals 
and in healthy men as well....One is the 
monosemicarbazone of adrenochrome 
[Adrenosem Salicylate].” 


Chemistry 


Adrenosem Salicylate is a synthetic chemical. 
The full chemical name is adrenochrome mon- 
osemicarbazone sodium salicylate complex. 


Pharmacology 


Although it is chemically related to epineph- 
rine, Adrenosem Salicylate has no sym- 
pathomimetic effects. It does not alter blood 
components, nor does it affect blood pressure 
or cardiac rate.?-7 


(* U.S. Patent 2,581,850) 


Sherber, in an early study,’ concludes that 
Adrenosem Salicylate* “‘is a potent antihemor- 
rhagic factor in those conditions in which the 
integrity of the smaller vessels is interrupted, 
and is superior to any similar material that is 
now available.” 

He continues, ““From our experience it ap- 
pears that adrenochromazone complex is indi- 
cated in preventing vascular accidents incident 
to hypertension; in maintaining small vessel 
integrity; in the preoperative preparation 
where oozing from a vascular bed is antici- 
pated, as in tonsillectomies, adenoidectomies 
and prostatectomies; and as an adjunct in the 
treatment of bleeding from such surgical 
procedures.” 

Adrenosem Salicylate may be administered 
simultaneously (but separately) with any type 
of anesthetic, anticoagulant, or vitamin K 
and heparin. 


A Unique Systemic Hemostat 


Clinical investigators?-? are in agreement 
that Adrenosem Salicylate controls bleeding 
and oozing by decreasing capillary permeability 
and by promoting the retraction of severed 
capillary ends. It aids in maintaining normal 
capillary integrity by direct action on the 
intercellular “‘cement”’ in capillary walls. The 
interesting work of Fulton® confirms this. 
Adrenosem Salicylate, since it is not a vaso- 
constrictor, has no effect on large severed 
blood vessels and arterioles. 

Adrenosem Salicylate is being used both 
prophylactically and therapeutically in thou- 
sands of hospitals, and in virtually every type 
of surgical procedure. It has also proved most 
useful in dental surgery.” 

Owings reported on the use of Adrenosem 
Salicylate in controlling postoperative adenoid 
bleeding in 102 cases.4 ““We have used 214 mg. 
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(% ampule) intramuscularly, 15 minutes be- 
fore anesthesia for children and 5 mg. (1 
ampule) for adults.” In only one patient did 
bleeding occur. Three others showed red blood 
from the nose and mouth. These patients 
“were then given 5 mg. intramuscularly, with 
prompt and complete control. We have also 
noticed that bleeding stopped more promptly 
on the operating table.” 

This is a 1% incidence of postoperative 
bleeding using Adrenosem Salicylate preop- 
eratively, compared to an incidence of 10% 
postoperative bleeding in all cases taken from 
previous records, without Adrenosem Salicyl- 
ate medication. 

Peele reports on the use of Adrenosem Sali- 
cylate in treating 178 patients with 24 different 
conditions.’ The drug was first used to control 
postoperative hemorrhage from the adenoid 
region. He adds: “The results were so dramatic 
that since that date [1953] Adrenosem Salicyl- 
ate has been used postoperatively to reduce 
bleeding from all otolaryngologic and broncho- 
esophagolic procedures, to treat postoperative 
hemorrhage from the tonsil and adenoid re- 
gions, and to treat selected cases of epistaxis.” 

The effectiveness of Adrenosem Salicylate 
in controlling bleeding and oozing in 330 pa- 
tients is reviewed by Bacala.* ““Our experience 
of the effect of carbazochrome salicylate on 
317 surgical indications and 13 obstetrico- 
gynecological conditions, has been therapeuti- 
cally encouraging and successful for the control 
of capillary bleeding. Foremost among the 
cases studied were 223 tonsillectomies definitely 
benefited by this metabolic hemostat, making 
a diminution of the control incidence of post- 
tonsillectomy bleeding of 19.8% down to 7%. 
It has also been found useful in gastro-intestinal 
bleeding, cataract extraction, epistaxis, inci- 
sional seepage, trans-urethral prostatectomy, 
menometrorrhagias, cervical ooze, antepartum 
and postpartum bleeding, threatened abor- 
tion, and prevention of capillary hemorrhages 
during hedulin or dicumerol therapy.” 


Side Effects 


All investigators concur that, at recom- 
mended dosage levels, Adrenosem Salicylate is 
free from toxic effects. No cumulative effects 


THE S. E. MASSENGILL COMPANY « BRISTOL, TENNESSEE 
SAN FRANCISCO 


NEW YORK 


KANSAS CITY 


attributable to the drug have been reported. 

The only side reaction noted has been a 
transient stinging sensation in the area of in- 
jection when Adrenosem Salicylate is used 
intramuscularly. As one investigator com- 
ments: ““The brief discomfort which attends 
the injection of Adrenosem into the gluteal 
region has not been a significant problem in 
children or adults as originally anticipated.’ 


Indications 


Idiopathic purpura, retinal hemorrhage, 
familial telangiectasia, epistaxis, hemoptysis, 
hematuria. 

Postoperative bleeding associated with: 
tonsillectomy, adenoidectomy and 
nasopharynx surgery; 
prostatic and bladder surgery; 
uterine bleeding; 
postpartum hemorrhage; 
dental surgery; 
chest surgery and chronic pulmonary bleeding. 


Dosage 


For recommended dosage schedules, please 
send for detailed literature. 


Supplied 


Ampuls: 5 mg., 1 cc. (package of 5). 
Tablets: 1 mg. S.C. Orange, bottles of 50. 
Tablets: 2.5 mg. S.C. Yellow, bottles of 50. 


Syrup: 2.5 mg. per 5 cc. (1 tsp.), 4 ounce 
bottles. 
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Adrenosem Salicylate. To be published. 

7. Riddle, A.C. Jr.: Adrenosem Salicylate: A Systemic 
Hemostat, Oral Surg., Oral Med., Oral Path, 
6:617 (June, 1955). 

8. Fulton, M.D., Dept. of Biology, Boston University: 
Personal Communication. 
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The dual light sources are separately 
maneuverable through the full sur- 
gical range... with selective 
intensities of 1,000 to 12,000 foot 
candles and optional light patterns 
of 6” or Cool, glare-proof 
and color corrected, the DV-22 
measurably raises the standards of 
illumination for general surgery and 


the specialties. 


AMERICAN 
STERILIZER 


Erie* Pennsylvania 
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‘ Sterilizable handles ... attachable at the 


center of each light beam... permit the 
surgeon to make fine directional adjustment, 
complementing remote control by the 
circulating nurse. 


WRITE FOR OUR ILLUSTRATED 
MANUAL NUMBER C-161R 


Branches ‘in 14 Principal Cities 
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setting new standards 


ETHICON 
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NEW advance in 


modern nutrition 


(critically essential L-lysine with essential B vitamins) 


For the special needs of: old age, adolescence, 


pregnancy, lactation, convalescence 


Low quality cereal protein, Jong known to be 
deficient in critically essential L-lysine, supplies 
up to 40% of the average daily intake of protein. 
Now, with the introduction of Cerofort Elixir, 
you can both improve protein utilization and 
stimulate appetite and growth. Cerofort Elixir 
provides: 

L-lysine to raise poor quality cereal proteins 
to the value of good quality animal muscle 
proteins. 


Vitamins B,2 and thiamine in therapeutic 


amounts to stimulate growth and appetite, plus 
other B vitamins. 


Just 1 teaspoonful 
of highly palatable CEROFORT ELIXIR 
t.i.d. taken with meals supplies: 


L-Lysine Monohydrochloride ................ 790 mg.* 
Thicmine Hydrochloride 10 mg. 
Pyridoxine Hydrochloride 2 mg. 

(A more stable form of Pantothenate) 

Alcohol 5% 


*Equivalent to 600 mg. w-lysine 


first with lysine in the pharmaceutical field 
Also Available — CEROFORT TABLETS 


WHITE LABORATORIES, INC., Kenilworth, N. J. 
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The primary concern of the 
dermatologist is embodied in the 
dictum, “Primum Non Nocere,” 

meaning “First do no harm.” 

A major attribute of Desitin 
Ointment is its non-sensitizing, 
non-irritant, non-toxic*® quality 
even when applied over extensive, 
raw skin areas. To soothe, protect, 
lubricate, and accelerate healing 

. without causing “therapeutic” 
or “overtreatment” dermatitis 
... rely on 


in diaper rash e wounds (especially slow healing) 
ulcers (decubitus, varicose, diabetic) @ Durns 


dermatoses e rectal irritation 
Tubes of 1 oz., 2 oz., 4.0z., and 1 Ib. jars. © 


OINTMENT 


rich in Cod liver oil 


May we send SamMples and literature? 
DESITIN CHEMICAL COMPANY @ 70 ship Street, Providence 2, R.I. 


1. Overall, J. C.: Southern M. J. 47:789, 1954. 2. Editorial: New England J. M. 246:111, 1952. 
3. Grayzel, H. G., Heimer, C. B., and Grayzel R. W.: New York St. J. M. 53:2233, 1953. 

4. Heimer, C. B., Grayzel, H. G. and ng B.: Archives of Pediatrics 68:382, 1951. 
5. Behrman, H. T., Combes, F. C., Bobroff, A 

6. Turell, R.: New York St. J. M. 50:2282, 1950. 


, and Leviticus, R.: Ind. Med. & Surg. 18:512, 1949. 
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saves blood 
saves time 


KOAGAMIN’ 


parenteral hemostat 


_ in surgery — Given prophylactically in 567 
surgical cases, a single injection of KOAGAMIN 
was found “...to reduce blood loss and to fa- 
cilitate surgical procedures...often obviate[s] 
the use of transfusion....”* 


in emergency — Acting directly on the clotting 
mechanism, KOAGAMIN arrests any capillary 
or venous bleeding in minutes— not hours, un- 
like vitamin K. 


in inaccessible bleeding— By controlling 
hemorrhage of systemic origin, KOAGAMIN 
saves time and blood without the hazard of 
thrombosis or toxic reaction — no untoward 
effect ever reported. 


* Joseph, M.: Am. J. Surg. 87:905, 1954. 
KOAGAMIN, an aqueous solution of oxalic and malonic 


acids for parenteral use, is supplied in 10-cc. diaphragm- 
stoppered vials. 


CHATHAM PHARMACEUTICALS, INC »- NEWARK 2, NEW JERSEY 


Distributed in Canada by Austin Laboratories, Limited, Guelph, Ontario 
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~ CLINICAL & LABORATORY REPORTS IN | 

MEDICAL LITERATURE ESTABLISH & CONFIRA 
_ THE USE OF PARENZYME IN TODAY'S THER 
‘16 REPRINTS ON REQUEST 


NISGAYL 


ON 


THE NATIONAL DRUG COMPANY 
20 
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surgery..! 


FURAGIN® soluble dressing-antibacterial 


protection without retarding healing 


@ bactericidal to the majority of pathogens 
found in surface infections* 


@ does not retard epithelization or granulation* 
@ foul wound odor is improved within 24 hours* 


@ water-miscible base mixes freely with wound 
exudates to reach infected areas without 
tissue maceration 


@ sensitization in surgical use is generally not 
more than 1% 


@ cannot sensitize the patient to systemic anti- 
biotic therapy 

For topical antibacterial therapy in: surgery ® 

severe burns® skin grafting @ ulcers ® pyodermas 

@ first aid treatment of abrasions, lacerations 


*Shipley, E. R., and Dodd, M. C.: Surg., Gynec. & Obst. 84:366, 1947. 


FORMULA: Furacin Soluble Dressing contains Furacin 
(brand of nitrofurazone) 0.2%, dissolved in a water- 
soluble, ointment-like base of polyethylene glycols. 
SUPPLIED: 2 oz. tube; 4 oz., 1 Ib. and 5 Ib. jars. 


Two other convenient forms of Furacin for sur- 
gical use allow for adaptation to any technic: 


FURACIN® solution 


ForMULA: Furacin Solution contains Furacin (brand 
of nitrofurazone) 0.2%, in a liquid vehicle composed 
of polyethylene glycols 65%, a wetting agent 0.3% 
and water. 

SUPPLIED: Bottles of 2 fl. oz. and 1 pint. 


FURACIN® soluble powder 


ForMuta: Furacin Soluble Powder contains Furacin 
(brand of nitrofurazone) 0.2%, in a powder base com- 
posed of completely water-soluble polyethylene 
glycols. 

SUPPLIED: Shaker-top vial of 14 Gm. 


a new class of antimicrobials 
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IN PROLONGED SURGICAL 
PROCEDURES OF EVERY TYPE 

... IN PEDIATRIC SURGERY 

... AND PARTICULARLY IN OPEN CHEST 


OPERATIONS AND SITUATIONS INVOLVING 


the poor-risk surgical patient 


THE JEFFERSON VENTILATOR 


1. Automatically exerts rhythmic, 
negative-positive pressure for 
adequate pulmonary ventilation, 


2. Helps avoid respiratory acidosis, 
maintain proper arterial oxygen- 
carbon dioxide saturation, 


3. Frees anesthesiologist for admin- 
istration of fluids, checking blood 
pressure, and other vital tasks. 


Tue JEFFERSON VENTILATOR is a 
clinically proved, fully automatic, 
portable device « Pneumatically 
activated (by air or oxygen, with- 
out electrical hazard) « Ensures 
adequate pulmonary ventilation 
during anesthesia « Developed in 
cooperation with the Surgical 
Research Staff of Jefferson Medical 
College « Connects to any closed- 
circuit anesthesia apparatus « 
Accommodates automatically to 
the requirements of the individual 
patient « Rebreathing bag may be 
manually operated « Independent 
controls for phase, positive pres- 
sure, negative pressure, respira- 
tion rate « Sold direct + 30-day 
return-privilege « For orders, re- 
prints, information, phone collect: 
Hatboro, Pa. OSborne 5-5200. 


Ventilator 


TRADEMARK 


Manufactured, sold and serviced by / AIR-SHIELDS, ive. / Hatboro, Pa. 
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hew compact pocket 

medikit 

“essentials” for 


On vacations, motor trips, trains, 
planes, fishing and hunting trips, 
theatres, social events, etc. 


—or for use in routine practice 
by those who do not usually 
carry a “black bag” 


The Perfect Gift for a Colleague—or for 
yourself! Contains essential diagnostic in- 
struments, therapeutic equipment and medi- 
cations—in a compact leather case small 
enough to be carried in a pocket, purse 
or glove compartment. Send check or 
money order for $32.50. 


Only 5 in. by 414 in. by % in. 
13% oz. complete! 


Contents of Medikit — 


Steel knife + Screw driver and file - Band-aids (May be replaced 
by plastic ruler with magnifying lens.) + Syringe and needle in 
sterile metal case with rubber cap + Reflex h with magnet. 
ized pin + 3 vials of medication for injection + Flashlight » Measur- 
ing tape (May be replaced by container for additional medications)- 
* Stethoscope diaphragm + Suture material with swedged needle 
* Disposable cartridge of penicillin with sterile needle + Glass 
vials for medication + Tissue forceps + Scissors + Ballpoint pen 
and skin marker + Bard-Parker 
surgical knife handle and blade 
* Stethoscope tubing and at- 
fachments. May be used as a 


tourniquet + Thermometer in Available nationally 
metal case. only from 


V. MUELLER & CO. 
_ 330 South Honore St., Chicago, Ill. 
Rochester (Minn.) Dallas Houston 
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modernize 
with 
Shampaine 
Steelux 
furniture 


Every detail of decor and 
layout is planned for you by 
Shampaine ... to create a 
relaxing atmosphere—patient 
comfort—medical efficiency 
in any size examining room. 


ii 

N\ 


\\ 


Write for complete Shampaine 
S 1ampaine Steelux Decorating and Color 
Service today! 


1920 S. Jefferson, St. Louis, Missouri 


THE WORLD'S MOST COMPLETE LINE OF EXAMINING ROOM FURNITURE 
| 24 
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no difference between protein hydrolysates? 


Next time you’ re looking over 
amino acid solutions, check 


yourself on this question... 
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Why does one protein hydrolysate bring 
about more rapid recovery than another? 


If protein hydrolysates differ in nutritive quality— 
and they do—the place to start looking is in the pro- 
tein sources themselves. You’ll need to know what 
amino acids are present—and in what proportion. 
(A variation in content of any one of the essential 
amino acids makes quite a difference, clinically.) 


Of all the biologic proteins studied for nutritive 
quality, three—egg protein, lactalbumin, and fibrin 
—generally top the list. Of these, hydrolyzed fibrin 
is most suitable for intravenous use. From this, you 
might expect that a hydrolysate of beef blood fibrin 
(AMINOSOL®) would show superior nutritive quali- 
ties. Does it? 


Cannon et al.!—in a 10-day feeding of protein- 
starved rats—found that AmINosoL produced ap- 
proximately 50% more weight gains than either an 
acid hydrolysate of casein or a beef plasma hydrol- 
ysate. Frost et al. rank it considerably above ca- 
sein hydrolysate for plasma regeneration and ni- 
trogen repletion. Carroll* notes that AMINOSOL is 
“well tolerated and efficient when given intrave- 
nously . . . When studied by other workers, it has 
proved to be of the highest nutritive value.” 


There are other considerations, of course. Sodium 
content, for instance, is extremely low in AMINOSOL 
—an important point when sodium must be held 
back. Also, potassium ion has been added to insure 
optimal tissue repletion. You can get AMINOSOL 
with or without dextrose and alcohol—and, of 
course, it’s available with fructose for stress situ- 


ations. Check into it. Chances are, Abbott 
Aminosot can fill a need for you. 


601107 


1. Cannon, P. R., Frazier, L. E., and Hughes, R. H. 
(1950), Protein Hydrolysates—Food for the Sick, Re- 
search Reviews, Office of Naval Research, November, p. 
13. 2. Frost, D. V., Heinsen, J., and Olsen, R. T. (1946), 
Intravenous Use of High Leveis of Fibrin and Casein 
Hydrolysates in Hypoproteinemic Dogs, Arch. Biochem., 
10:215, June. 3. Carroll, W. W. (1954), Parenteral Fluids 
in Gastrointestinal Surgery, Surgical Clinics of No. 
America, Vol. 34, No. 1, Chicago Number, February. 
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PHTHALYLSULFATHIAZOLE 


suppresses growth of intestinal bacteria’ 


MAJOR ADVANTAGES: Minimum systemic absorption? insures maxi- 
mum local effect. A reliable, effective preparation for intestinal surgery. 


SULFATHALIDINE is an efficient adjunct to in- 
testinal surgery. Since systemic absorption is 
insignificant, its action is confined to the intes- 
tinal tract. 

SULFATHALIDINE is virtually nontoxic, favors 
early healing, and reduces the incidence of peri- 
tonitis. It is also a valuable adjunct in ulcerative 
colitis. 

Dosage depends on body weight. The average 
adult dose is 8 to 12 tablets (each 0.5 Gm.) daily 
in divided doses, 

25 


‘Sulfathalidine’ can also be readily administered 
as a pleasantly flavored suspension in the form 
of CREMOTHALIDINE ® , each oz. containing 6.0 
Gm. of ‘Sulfathalidine.’ 


References: 1. N.N.R. 1954, p. 107. 2. J.A.M.A. 153: 1516 (Dec. 
26) 1953. 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INO, 
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The modern approach to wound dressing 
in Hospital, Office or Industrial Clinic 


AE ROPLA ST rustic SPRAY-ON DRESSING 


BRAND OF VIBESATE! 


e Non-adherent—to raw wound surfaces 

e Non-macerating—allows escape of perspiration 
Sterile 

e Always neat... always clean 


AS A AS A AS A 
BANDAGE* SURGICAL PROTECTIVE 
Laceration (shown above) DRESSING COATING 


Film dressing conforms to Thoracotomy (shown above) — Excoriation (shown above) 
hard-to-bandage sites Appendectomy Area around ileostomy 
Scalp wounds Herniorrhaphy cleared in 24 hours. 
Abrasions and Burns Major burns To prevent excoriation 
Skin eruptions Vein ligations To control dermatologic 
*If hemostasis is complete, use Aero- Mastectomy distress, e.g., itching or 
plast alone. If incomplete, apply one Decubitus ulcers burning as in sunburn or 
coat of Aeroplast, a layer of gauze, ison i 
then spray gauze and surrounding vy: 
skin area with Aeroplast. Under skintight casts 


Episiotomy 


to apply 


ae Spray a light film onto aseptic dry 
, wound from a distance of 6 to 12 in. 
Cover adjacent area of intact skin 
to provide anchorage. 
Hemostasis should be complete. 
May be applied over sutures. 


2. Allow film to dry for 30 seconds. 
(sufficient time for the acetone 
5 a solvent to evaporate) 


\3. Repeat “spray and let dry" 
\™ procedure (steps 1 and 2 above) 
Want Literature ? 


Write AEROPLAST CORPORATION 
1. Vibesate (Aeroplast) — New and Nonofficial Remedies. 1955. p. 541. 416 Dellrose Avenue, Dayton 3, Ohio 


Supplied in 6 oz. 
aerosol-type dispenser. 
Available through your 
surgical supply dealer 

er prescription pharmacy. 
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CAM 
Control Pane! Om CARDIOSCOope Bulletin 
Sensitivity 
Rate Indicator 
Intensity 
eter Z, 
Standstill Alarm Set Sweep Second Dial 
Screen 
Standard; 
Fuse A UP zation and 
(Pationt Cirait a Contel Suite 
Lead Selecto- Switch 
Access Cover Plate 
Power Supply Cable Remote Control Cable 
Elevator Pedal 
(to raise) 
Elevator Release 
(to lower) 
Send for 
THE CAMBRIDGE OPERATING ROOM CARDIOSCOPE continuously indi- 
cates to the Surgeon and Anesthesiologist any lead of the patient’s electrocardiogram and 
instantaneous heart rate or the patient’s electroencephalogram. The instant the heart rate drops 
below a selected critical minimum, an audible alarm gives warning of approaching cardiac 
standstill. To simultaneously record any portion of any lead of the Electrocardiogram or the 
Electroencephalogram, a Cambridge Simpli-Scribe Electrocardiograph is located outside the 
Operating Room. The Cambridge Operating Room Cardioscope is a must for the modern 
hospital doing modern surgery. 
27 
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now every surgeon can obtain“Gypsona”’ 
the world’s most widely used plaster of Paris bandage 


“Gypsona” bandages —long known as quality bandages — are now available to every 
physician in the United States. Originally developed in England, this bandage — made 
with a unique type of gypsum — has been used in every continent of the world. 


To make “Gypsona” conveniently available in the U. S. A., plant capacity and distribu- 
tion facilities in the States have recently been greatly expanded. 


“Gypsona” is the hallmark of quallty in plaster of Paris bandages because they are con- 
structed from a specially woven gauze into which the unique gypsum is heavily, yet 
finely and evenly impregnated by a special process. ‘‘“Gypsona” bandages contain just 
the right weight proportion of gypsum to cloth, to obtain, with fewer bandages, lighter 
yet exceedingly strong casts with a smooth, porcelain-like finish, and long wear. 


True, ““Gypsona” casts cost more per package but the superior functional performance 
effects an over-all economy. 


That is the essence of quality achieved with... 


al, 


SMITH & NEPHEW, Inc., 137 East 25th St., New York 10, N. Y. 


*Reg. Trade Mark of T. J. Smith & Nephew, Ltd., England 
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more than 
simple 
addition 


when a mixed bacterial flora requires more 
than a single antibiotic, when etiology is 
unknown and accurate diagnosis delayed 
—the combination most logical to afford 
immediate wide protection, with a mini- 
mum of risk 


"emergence 
of 
resistant 
strains 
minimized 


penicillin + dihydrostreptomycin = 


synergistic action with wider range; cross 
action useful against certain resistant or- 
ganisms; 2-in-1 administration saves time, 
is convenient 


SYNERGISM 
SAFETY 
SIMPLICITY 


flexible dosage forms 


P-S (DRY POWDER) 


1.0 GM. FORMULA: 300,000 units penicillin 
G procaine crystalline, 100,000 units peni- 
cillin G potassium crystalline and 1.0 Gm. 
dihydrostreptomycin per dose. 


0.5 GM. FORMULA: Same penicillin content 
as above but with one-half as much dihy- 
drostreptomycin (0.5 Gm. per dose). 


AQUEOUS SUSPENSION 


In five-dose ‘‘drain-clear”’ vials, or in new 
Steraject® single-dose disposable cartridges 
ready for use with the Pfizer Steraject 
syringe. Each cartridge contains 400,000 
units of penicillin G procaine crystalline 
and 0.5 Gm. dihydrostreptomycin. 


PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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the only broad spectrum 
antibiotic preparation that... 


1 provides the antimicrobial 
activity of tetracycline 


Because it contains Steclin (Squibb Tetracycline), 
the well tolerated broad spectrum antibiotic, 
MYSTECLIN is an effective therapeutic agent for 
many common infections. Most pathogenic 
bacteria, as well as certain large viruses, certain 
Rickettsiae, and certain protozoans, are 
susceptible to Mysteclin. 


2 protects the patient against 
monilial superinfection 


Because it contains Mycostatin (Squibb Nystatin), 
the first safe antifungal antibiotic, MYSTECLIN 

acts to prevent monilial overgrowth frequently 
observed during broad spectrum antibiotic therapy. 
Manifestations of this overgrowth may include some 
of the diarrhea and anal pruritus associated with 
antibiotic therapy, as well as vaginal moniliasis 
and thrush. On occasion, serious and even fatal 
infections caused by monilia may occur. 


STECLIN-MYCOSTATIN 
(Squibb Tetracycline-Nystatin) 


Each MYSTECLIN Capsule contains 250 mg. Steclin (Squibb Tetracycline) 
Hydrochloride and 250,000 units Mycostatin (Squibb Nystatin). 


Minimum adult dose: 1 capsule q.i.d. Supply: Bottles of 12 and 100. 


SQUIBB 


*MYSTECLIN’, “STECLIN’ AND ‘MYCOSTATIN'® ARE SQUIBB TRADEMARKS 
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for complete descriptions and 
authoritative data on nearly 
4000 modern ethical drugs 


~NEW edition MODERN DRUG 
ENCYCLOPEDIA 


Professor of Medicine, Yale 


and THERAPEUTIC INDEX 


with FREE Bi-monthly Supplement MODERN DRUGS to 
keep you up-to-date with newest ethical drug descriptions 


The only three-year reference service of its kind with 
complete, authoritative data on new ethical drugs 

now completely revised in this new, ‘“‘better than ever”, 
6th Edition. Prescription products, narcotics and exempt-narcotics 
are indicated for the first time. Here is your source for latest 
composition, action, uses, supply, dosage—also cautions and 
contraindications of thousands of new drugs. The MopERN DrRuG 
ENCYCLOPEDIA is the leading finger-tip reference for physician, 
pharmacist, drug room and hospital infirmary, college and university. 
Compiled in seven special sections: DRUGS + BIOLOGICALS 
ALLERGENS + GENERIC NAME INDEX + THERAPEUTIC INDEX 


1), MANUFACTURER’S INDEX GENERAL INDEX 


HANDSOMELY BOUND IN RED FABRICOID, 
a CONTAINS 1486 PAGES, SIZE 6” x 93” x 23” 


COMPLETE WITH GENERIC NAME INDEX a MAIL THIS COUPON NOW fe 


AND SELF-PRONOUNCING DRUG LISTINGS 1 ! 
i DRUG PUBLICATIONS, INC. | 
49 West 45th Street, New York 36, N. Y. | 
* Over 50,000 I Enclosed is the sum of fifteen dollars ($15.00°° U.S.A.) for i 
Physician, Pharmacist, Institution vers! hich, please sand me 

7 * Now re quired reference l plus the bi-monthly supplementary service, Movern Drucs. ‘ 
by Michigan State Board of Pharmacy 
Recognized as leading reference 
a text by College and University 1 
Schools of Pharmacy ZONE STATE. 
4 *% 97.2% subscribers who receive it... use it i **Foreign $18.00 **includes three-year supplementary service at $3 per yase. | 

* 89.8% keep it within finger-tip reach Le a5, 
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the 


outstanding antibiotic 


Sit ly 
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(ERYTHROMYCIN, LILLY) SOLUTION 


. .. produces high initial and long-sustained blood and tissue levels. 
This results in a rapid bactericidal effect, with dramatic fall in 
temperature and clearing of symptoms. 


Presented in a ready-to-use, crystal-clear solution that is stable 
for three years at room temperature. 


DOSAGE: 100 to 200 mg. every four to eight hours, depending on severity 
of infection. 


SUPPLIED: 50 mg. per cc., in 2-cc. ampoules and 10-cc. rubber-stoppered 
ampoules. 


Order a supply for your office and house-call bag from your local retail 
pharmacist. 


LILLY AND COMPANY «+ INDIANAPOLIS 6, INDIANA, U.S.A. 
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VOL. gI 


The American Journal of Surgery 


FEBRUARY 1956 


NUMBER TWO 


Editorial 


PSYCHOLOGIC ASPECTS OF DISTURBED NEUROMUSCULAR 
FUNCTIONING IN THE PARAPLEGIC* 


is a rather unique field of medi- 
cine. Other specialties are limited more or 
less to one aspect—the patient may have a 
heart condition, tuberculosis or a dermatologic 
problem. The traumatic spinal cord lesion has 
not only neurologic problems but also many 
other organic complications secondary to 
paraplegia. In order to understand some of the 
emotional conflicts that may arise in connection 
with the paralysis, some of the difficulties such 
a patient must undergo on his road to “re- 
habilitation” will be reviewed. 

Following injury the average patient knows 
only that his “back is broken.”’ He soon learns 
from his physician that some tests must be 
performed in order to ascertain whether an 
operation on his spinal cord is necessary. The 
physician studies the spinal dynamics and in- 
forms the patient that “a block exists.” This 
means very little to the patient in most in- 
stances, even after a thorough explanation. He 
is told that laminectomy should be performed 
in the hope that his limbs might move volun- 
tarily again.! Each postoperative day he tries 
to “wiggle a toe,” move his foot, or stroke his 
skin for “‘feeling’’—but to no avail. It is at this 
time that the patient usually realizes he is not 
going to walk again, especially after the de- 
compressive operation of the spinal cord does 
not give the “hoped for’’ miraculous results. 
The earlier laminectomy is performed, the 
better is the chance of effecting some return of 
function.! However, if the spinal cord tissue 


1Comarr, A. E. and Kaurman, A. A. A survey of 
the neurological results of 858 spinal cord injuries. 
J. Neurosurg. To be published. 


has been destroyed, there is no functionally 
valuable regeneration. Return of any of the 
sensory modalities or motor power indicates 
that there was edema rather than interruption 
of the spinal cord. This holds true whether or 
not laminectomy has been performed. The so- 
called “‘walking paraplegic” usually has a 
cauda equina lesion. Infrequently, “walking 
paraplegics”’ can be found among those who 
have incomplete spinal cord lesions. 

Following World War 1 many paralyzed 
patients felt strong resentment against the 
government, holding it responsible for their 
injuries. Postwar patients who sustained the 
injury In an automobile accident were more 
apt to blame themselves and become depressed. 

Three to six months after injury, whether 
or not laminectomy has been performed, the 
average patient turns his thoughts once more 
to the problem of living. The patient who 
formerly was a “driver” becomes one again; 
the boy who wanted to become an attorney 
arranges to attend law school. However, the 
patient who was maladjusted before injury is 
a postinjury problem. The alcoholic continues 
to drink; the inadequate, shiftless individual 
has difficulty with his job training. The shy, 
retiring person becomes more withdrawn and 
should be contacted early by the psychologists 
in order to halt further withdrawal. 

When the neurologic problems are solved, the 
patients must face the inevitable complications 
of paraplegia.? One of the major complications 


2 Bors, E. V. A. Technical Bulletin 10-503. Washing- 
ton, D. C., Dec. 10, 1948. 


* From the Paraplegia Service, V. A. Hospital, Long Beach, California, and the School of Medicine, College of 
Medical Evangelists, Los Angeles, California. 
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is decubitus or pressure ulcers.* While the pa- 
tients are still confined to bed, decubiti fre- 
quently develop over the bony prominences 
such as the trochanters, sacrum, malleoli and 
heels. Later, when the patients are able to be 
up in wheel chairs, decubiti form over the 
ischial tuberosities. These usually require sur- 
gery with its attendant emotional upsets. 

In at least 52 per cent (complete lesions) to 
72 per cent (incomplete lesions) of patients with 
spinal cord injuries reflex bladders or bladders 
that are amenable to extrinsic pressure develop 
spontaneously. The remaining patients must 
have transurethral vesical neck resections or 
various nerve operations, or both.5*® During 
this period many sieges of pyelonephritis with 
chills and fever may develop. Perhaps a peno- 
scrotal fistula will develop as a complication of 
the intraurethral catheter.’? This may require 
three or four operative procedures until satis- 
factory bladder function is attained. The pa- 
tient must wear a “catcher” for the urine and 
must constantly be on guard when in public. 

A patient with a complete lesion has no 
voluntary control of his rectal sphincters. He 
attempts to retrain his bowel movements by 
means of daily trips to the bathroom where a 
combination of suppositories and enemas or 
digital stimulation, or both, are used. Such 
procedures may have an adverse effect on the 
patient’s esthetic sense, and frequently are the 
sources of inferiority feelings. 

If the patient has an upper motor neuron 
lesion, the chances are good that spasticity will 
develop.’ A slight to moderate amount is useful, 
but often the spasticity becomes severe 
enough to cause the knees to rest nearly on the 
chest, or to be so continuously clonic that sleep 
and rest are virtually impossible. Emotional 


’Comarr, A. E. Reconstructive surgery in spinal 
cord injuries. J. A. M. A., 146: 229, 1951. 

‘ Bors, E. Bladder disturbances and the management 
of patients with injury to the spinal cord. J. Internat. 
Coll. Surgeons, 31: 513, 1954. 

> Bors, E. and’Comarr, A. E. Effect of pudendal 
nerve operations on the neurogenic bladder. J. Urol., 
72: 666, 1954. 

6 Comarr, A. E. Transurethral vesical neck resection; 
an adjunct in the management of the neurogenic blad- 
der. J. Urol., 72: 849, 1954. 

7 Comarr, A. E. and Bors, E. Pathological changes 
in urethra of paraplegic patients. J. Urol., 66: 355, 1951. 

SAprAMsON, A. S, Spasticity. Paraplegia News, 
April-May, 1951. 
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trauma apparently aggravates spasticity.® Clini- 
cally, it is apparent that spasticity is increased 
by a variety of stimuli such as kidney or bladder 
stones, urinary tract infections, a full bladder 
from a “plugged” catheter, a bedsore, or even 
tight-fitting shoes. Pinching or stroking the 
skin will bring forth spasticity in the patient 
with an upper motor neuron lesion. 

Pain is another complication of marked 
magnitude found usually in patients with 
cauda equina lesions. There have been numer- 
ous instances when a patient’s emotional ten- 
sions have played an important part in his 
attitudes toward pain. In such cases the psy- 
chologists have been of invaluable assistance. 
All patients who are being considered for 
neurosurgical procedures for the alleviation of 
pain are routinely seen by the psychologist and 
psychiatrist. Their evaluation and recom- 
mendations are important in the final decision. 
It should be noted that to date spinothalamic 
chordotomy is successful for the “‘shooting”’ 
type of pain but not for the “burning” type 
of pain. 

Many of the aforementioned problems might 
be tolerated by the paralyzed patient if he 
were fortunate enough to live a normal sex life, 
but often this also has been affected. The in- 
complete lesions retain sexual abilities in 
accordance with the amount of damage to the 
nerves involved in sexual activities. My ob- 
servations reveal that the majority of patients 
with complete upper motor neuron lesions can 
have erections by stimulation of the organ. 
The majority cannot ejaculate. Many of these 
individuals can have cohabitation with grati- 
fication for the mate, but they themselves do 
not experience orgasm. The majority of patients 
with complete lower motor neuron lesions have 
neither erections nor ejaculations. However, 
I have seen two patients with complete lesions 
at thoracic four level who have fathered chil- 
dren. Findings from seminal tract washings," 
when compared with normal values, indicated 
that artificial insemination by this method 
offered a poor chance of impregnating the mate. 
However, if a donor’s specimen is mixed with 


9 HoHMANN, G. W. Emotion and reflex activity. 
Paper delivered before the Psychology Conference at 
V.A. Hospital, San Fernando, California, June 25, 1954. 

10 Comarr, A. E. and Bors, E. Spermatocystography 
in patients with spinal cord injuries. J. Urol., 73: 172, 
1955. 


pet 
f 
4 
Be 
A 
j 
‘ 
: 
+ 
4 


Editorial 


that of a patient, he may believe it was his 
spermatozoa which fertilized his mate. 

The relationship between degree of in- 
capacity and personal and social adjustment of 
patients with cord injury has been described 
by Seymour.'! In contrast to the average pa- 
tient, who is hospitalized for a short time and 
thanks the physician profusely when he is 
discharged, is the paraplegic and quadriplegic 
who generally finds this difficult to do. The 
hours, days and sometimes years spent in 
preventing or correcting the multitude of com- 
plications would, thus, not appear to be uni- 


11 Seymour, C. T. Comparative adjustment of para- 
plegics and quadriplegics. Paper delivered before the 
Psychology Conference at V. A. Hospital, San Fer- 
nando, California, June 25, 1954. 
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versally appreciated. The reason for this is not 
a genuine lack of gratitude but rather the fact 
that these patients came into the hospital 
paralyzed and are wheeled out paralyzed, in 
spite of their hope to leave under voluntary 
locomotion. 

The physician and psychologist meet the 
challenge of these difficult conditions with 
their attendant complications and emotional 
problems, and together they return a good per- 
centage of remarkably adjusted and well re- 
habilitated patients to the community. It is 
only after a thorough understanding and knowl- 
edge of what the patient’s burden is that such 
a resynthesis may be achieved. 

A. Estin CoMarr, M.D., 
Long Beach, California 
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SCIENTIFIC PAPERS 


Treatment of Multiple Polyposis of the 
Small Intestine 


Epwin P. Vary, M.p., Flint, Michigan 


From the Department of Surgery, McLaren General 
Hospital, Flint, Michigan. 


pnees once in a lifetime an active surgeon 
might expect to encounter polyposis (or 
adenomatosis) of the small intestine as the 
cause of intussusception, or as the source of 
gastrointestinal bleeding of a subacute or 
chronic nature. The problems of diagnosis and 
treatment are not those of congenital colonic 
polyposis, or of isolated gastric or small intes- 
tinal polypi. The purpose of this paper is to 
review some of these problems and suggest a 
method of therapy not previously described. 

History. Although there are observations in 
the literature concerning this disease, for exam- 
ple, those of Hutchinson in 1896 and Weber in 
1919, it remained for Peutz! to describe the 
disease entity in 1921, after reviewing the 
literature. Jeghers* more recently brought the 
disease into focus and detailed its exact heredi- 
tary nature. 

Incidence. Since Jeghers’ analysis of the 
disease, case reports have increased in number 
until they are now widespread among journals 
in almost every clinical field of medicine.‘ 
This increasing interest will, I predict, remove 
polyposis from the category of rare diseases. 

The frequency with which malignant changes 
occur in multiple small intestinal polyposis is 
not clear. Neither is it clear just how many of 
the more than 340 cases" of intestinal polyposis 
were or could have been multiple polyposis of 
the small intestine. The incidence of malig- 
nancy is recorded as 24 per cent, but one gains 
the impression that death from anemia and 
multiple intussusception in the absence of a 
definitive attack on the disease itself prevents 
many of these patients from reaching the age of 
maximum incidence of cancer. 
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Forms of the Disease. This disease entity 
consists primarily of hundreds of adenomatous 
polyps of the small intestine, although there 
are sometimes associated polyps of the stomach 
or colon, or both, usually fewer in number. 
There are some who Ivok upon this disease as 
polyposis of the entire intestinal tract. Peutz’s 
description of pharyngeal polyps lends some 
credence to this belief, but the predominant 
view is that the polyps are always in the small 
intestines and may or may not be elsewhere. 
The polyps vary in size from 1 mm. to 3 cm. 
Usually the larger polyps have long thin 
stalks, traction on which accounts for the 
tendency to intussusception. There are two 
forms of the disease: a true hereditary type, 
and a sporadic or non-hereditary type. The 
hereditary type, sometimes referred to as the 
Peutz-Jeghers syndrome, has been described asa 
conjugate of melanin spots (Figs. 1 and 2) and 
small intestinal polyposis. This is explained by 
assuming that a single pleiotropic gene is a 
simple dominant. The melanin spots are usually 
striking in their concentration and may be 
located around the mouth, or on the lips, palate, 
labia, anus or digits. The spots vary in size 
from 0.5 to 5 mm., and from brown to blue- 
black in color. This, combined with a family 
history of multiple polyposis, makes the 
diagnosis possible during routine physical 
examination or examination during other 
illnesses. The sporadic or non-hereditary group 
may or may not have melanin spots to attract 
the examiner’s attention, and are therefore 
most apt to be met during a search for the 
cause of secondary anemia, subacute gastro- 
intestinal hemorrhage, or as an acute surgical 
emergency due to intussusception. 
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Fic. 1. Melanin spots on lips and circumoral. Note variation in size. 


Fic. 2. Melanin spots on fingers. Note how inconspicuous spots are in both Figures 1 and 2. (Case from University 
of Michigan Hospital. Courtesy of Drs. A. Bortz and F. Bethell.) 


Fic. 
double contrast technic. 


Diagnosis. In general, it may be said that 
the clinical symptoms recorded in most of the 
case reports are intermittent epigastric distress, 
secondary anemia and an occasional diarrheic 
bowel movement, with or without melena. 
There is some reason to believe that the epi- 
gastric distress is due to a recurring and 
remitting partial intussusception that only 
occasionally becomes complete. When melanin 
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3. Intussusception and small intestinal polyps. Upper small intestine by 


spots are found the diagnosis is established; and 
if there is also a positive family history, the 
diagnosis is doubly confirmed. 

In the acute phase intussusception becomes 
irrevocably established and produces complete 
obstruction. Occasionally scout films will show 
intussusception as the cause of intestinal 
obstruction preoperatively. Since single small 
intestinal polyps are commonly the cause of 
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Fic. 4. Detail showing polyps. (Case from Ohio State University Hospital. Cour- 


tesy of Drs. E. Ellison and J. Morton.) 


intussusception, one must bear in mind the 
possibility of multiple polyposis so that it may 
be confirmed or disproved at operation for the 
intussusception. One of our patients had been 
operated upon three times for intussusception 
before the true nature of the disease was sus- 
pected. Melanin spots were not seen in this 
patient until a fifth operation was performed. 
Rarely, if ever, will small intestinal multiple 
polyposis be the cause of massive gastrointes- 
tinal hemorrhage sufficient to create a surgical 
emergency. 

In the subacute or chronic phase, that is, in 
cases of unexplained melena with secondary 
anemia and the vague epigastric distress of 
recurring and remitting intussusception, x-ray 
studies will rarely be of direct assistance, except 
to find the rarer case of associated gastric 
or colonic polyposis, or both. While such find- 
ings in a patient with melanin spots and a 
family history of polyposis support the diagno- 
sis, the absence of spots or a family history, or 
both will usually be misleading. In subacute 
or chronic intestinal bleeding in patients with 
unexplained vague abdominal distress, roentgen 
examination of the entire gastrointestinal tract 
seems mandatory before operation, or after 
operation to supplement the operative findings. 
Special emphasis should be placed on small 
intestine double-contrast technics, since even 
careful palpation at operation does not always 
disclose the number or extent of the polyps. 
Figures 3 and 4 illustrate a rare exception in 
which x-rays clearly demonstrated both the 
polyps and intussusception. This patient, who 
was observed at the University Hospital of 
Ohio State University, is a unique example. As 


this disease becomes better known it should be 
recognized , clinically early in its course. The 
description of the melanin spots in connection 
with polyposis has already alerted the internist, 
pediatrician and dermatologist, and the new 
double-contrast x-ray technic for examining 
the small intestine will confirm the diagnosis 
with increasing frequency in the future. In 
those patients without melanin spots and a 
family history the condition will continue to 
be found by the surgeon. One of the purposes 
of this paper is to remind the surgeon, internist, 
pediatrician and dermatologist to consider this 
disease in making a diagnosis, and to plan a 
future elective attack on the polyps directly. 

Treatment. Treatment in the past has con- 
sisted of meeting the emergency by excision of 
the intussusceptum of the small bowel, dis- 
covering and treating any associated colonic 
and gastric polyps, combating the anemia by 
means of conservative management, and mak- 
ing frequent observations for possible malig- 
nant degeneration. The aforementioned pa- 
tient, who had undergone three operations for 
intussusceptions, required a fourth operation 
for melena and secondary anemia. During this 
operation (performed in August, 1953) a 
method of direct attack on the polyps in the 
small intestine and the colon was discovered. 
A thorough search of the literature failed to 
show a report of any similar technic. Further 
experience has added minor variations, un- 
covered some of the method’s limitations, and 
extended its usefulness to other conditions of 
the bowel lumen. A description of the procedure 
follows. 

After thorough bowel preparation, a 4 cm. 


154 


| 4 
ig 
2 
i 
« 
5 
4 
> 
> 
¥ 
* 
|_| 


Fic. 5. Longitudinal incision (measuring 4 cm.) being made approximately 25 cm. distal to ligament of Treitz. 
Fic. 6. The lumen is held open by four Allis forceps (low tension or “soft”’). 
Fic. 7. A long (8 inch) Allis forceps (soft or low tension) has been thrust into lumen and full-thickness anti- 


mesenteric bowel indented between jaws by blunt thumb forceps. This is usually inserted a full 8 inches 
instead of the 4 inches shown here. 


Fic. 8. Slow and gentle traction on the inserted Allis forceps with countertraction on the four Allis forceps on 
the edges of the incision has begun to extrovert the jejunum. 


longitudinal incision is made on the anti- cision, begins to invert or intussuscept this 
mesenteric side of the intestine approximately | segment into the lumen. (Fig. 8.) It is often 
25 cm. distal to the ligament of Treitz. (Fig. 5.) helpful to exert a little pressure from the out- 
Four soft Allis forceps hold this incision apart __ side by the same finger tip or blunt instrument 
(Fig. 6), while a long (8 inch) soft Allis forceps that was used to engage the full thickness of 
is thrust as far as possible up the lumen and the __ intestine in the forceps within the lumen. 
jaws opened against the antimesenteric side. | Great care must be exercised not to tear the 
With the tip of the finger of the other hand or _ intestine, and the key to this is to allow enough 
with a closed hemostat or thumb forceps, full __ time for the intestine to stretch and mold with 
thickness of the bowel is indented between the steady but not excessive traction. Occasionally 
jaws of the forceps, and the jaws are closed on _ the proximal portion nearest the enterotomy 
full-thickness intestine. (Fig. 7.) Traction on incision will evert first instead of the distant 
this forceps, with countertraction on the four portion, and this variant is useful when one 
instruments on the edge of the enterotomy in- does not know how far a fat mesentery will 
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Fic. 9. Further prolapse has occurred slowly, still using the original bite and just before another Allis forceps 


10 


12 


is inserted to increase the extroversion. Note that no tearing has occurred. 


Fic. 10. Prolapse is two-thirds complete and a “hand over hand”’ method is in progress with the Allis forceps 
in the lumen. Two small polyps may possibly be seen but are not typical since these photographs were taken 
at the fifth operation (the first operation after the original cautery polypectomy eighteen months before). 


Fic. 11. The prolapse is now complete. Note gathering of intestine. One polyp is shown about to be cauterized. 
Hundreds of polyps existed here at the fourth operation (first operation at which this procedure was used). 


Fic. 12. Another small polyp is being cauterized. The intestine is slightly cyanotic at the enterotomy incision 
and this slow change occurs usually when the limits of prolapse are reached. There is also a rather abrupt 
resistance to further traction so that it is not difficult to know when to stop. 


restrict the length of segment that can be 
exposed. In this instance a hand over hand 
encouragement of this prolapse with Allis 
forceps on the folds of the mucosal lumen is 
indicated. Some rocking and the employment 
of additional forceps as the process of extro- 
version proceeds turns the small intestine in- 
side out to full view (Figs. 9 and 10) for inspec- 
tion, biopsy and removal of the polyps by 
snare, cautery, knife or scissors. (Fig. 11.) The 
maximum length of intestine thus exposable 


seems to be about 20 to 25 cm. As the limit of 
extroversion is approached (Fig. 12), the pro- 
lapsed portion will become cyanotic and will 
fill and stretch the incision. One must be careful 
not to exceed this point, which is usually rather 
definite in both the feel and appearance; other- 
wise ecchymoses, hematomas and tearing will 
result. When the intestine is replaced, the por- 
tion of the bowel distally may be prolapsed 
through the same incision in a like manner, thus 
covering a maximum of almost 3 feet for each 
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enterotomy incision. Before the distal portion 
is replaced, Allis forceps should be applied 
intraluminally, as at the start of the extrover- 
sion, to mark the limits of the inspected and 
treated intestine. In this way, as the bowel is 
replaced a black silk suture may be taken 
through the serosa to mark the limit externally. 
Since this is usually greater than the length of 
the forceps, one may temporarily mark the 
external location of this point by externally 
applied forceps as the intestine is replaced, 
before releasing the inside (long) Allis forceps. 
Some such method of marking must be used 
if the lumen of the entire small intestine is to 
be inspected and treated. The enterotomy 
wounds are closed transversely in two layers. 
(Fig. 13.) 

The postoperative course of patients so 
treated has been smooth. In one case follow-up 
reoperation eighteen months later for leiomy- 
oma of the uterus showed no adhesions except 
of the omentum to the abdominal wall and a 
residual of two 4 mm. polyps. (Fig. 11.) 
During the interval without treatment the 
patient had remained well, with no anemia. 
The operation previously described was em- 
ployed on portions of the colon in this patient 
and in one other. The degree of laxity of the 
mesocolon and the amount of fat in the omen- 
tum or epiploica causes greater limitations in 
the amount of prolapsible colon than in the 
small intestine. We have not yet performed this 
operation on the stomach, but in the colon it 
has proved very useful in the search for polyps 
and ulcers, and in inspecting the proximal and 
distal segments for implants or secondary 
growths in determining whether the limits of 
resection for carcinoma have been adequate. 
Whether any relaxant drugs such as levophed® 
would be of value I do not know, but this will 
be the subject of further investigation, possibly 
to increase the extent of each exposure and 
decrease the number of separate enterotomies 
required. 


SUMMARY 


The problems of diagnosis and treatment of 
multiple polyposis of the small intestine are 
different from those of congenital colonic 
polyposis, or of isolated gastric polypi or 
small intestinal polypi. A feature of the heredi- 
tary type of multiple polyposis is the finding 
of melanin spots on the body; this may or may 
not occur in sporadic or non-hereditary polypo- 


Fic. 13. The distal 
portion extroverted and replaced, and the original 
longitudinal enterotomy incision closed transversely 
in two layers. A silk suture (not shown) has been taken 
in the serosa of the distal limit of exposure to allow 
proper measuring to the next distal enterotomy 
incision. 


sis. Symptoms include occasional diarrhea with 
or without melena, secondary anemia, and 
epigastric distress probably due to incomplete 
recurring intussusception. Physicians are urged 
to consider this disease when making a diag- 
nosis, so that an elective attack may be made 
on the polyps directly. Thus, in many cases 
death from anemia and multiple intussuscep- 
tion can be prevented. 

A practical method has been devised for 
exposing the mucosa of the small intestine for 
excision or destruction of the polyps, or both. 
The method is also useful, to a limited extent, 
in examining the colon for polyps, ulcers and 
cancer implants. Inspection of portions of the 
colon and small bowel may help in determining 
the adequacy of mucosal resection for car- 
cinoma or ulcers, or both. 


REFERENCES 


1. Peutz, J. L. A. A very remarkable case of familial 
polyposis of mucous membrane of intestinal tract 
and nasopharynx, accompanied by peculiar pig- 
mentation of skin and mucous membrane. 
Nederl. Maandschr. v. Geneesk., 10: 134, 1921. 

2. Jecuers, H. Pigmentation of skin. New England J. 
Med., 231: 4, 125, 1944. 

3. Jecuers, H., McKusick, V. A. and Katz, K. H. 
Generalized intestinal polyposis and melanin 
spots of the oral mucosa, lips and digits. New 
England J. Med., 241: 993, 1949. 

4. Bauer, J. Hereditary intestinal polyposis with oral 

pigmentation. M. Clin. North America, 36: 913, 

1952. 


Multiple Polyposis of Small Intestine 
j 
157 
wee 


Vary 


5. TANNER, N. C. Gastric and jejunal polyposis asso- 
ciated with melanin spots of oral region and 
digits. Proc. Roy. Soc. Med., 44: 405, 1951. 

6. ScHAFFER, A. B. and Sacks, S. W. The syndrome 
of generalized intestinal polyposis and melanin 
spots of the oral mucosa, lips and digits. Oral 
Surg., §: 271, 1952. 

7. Wo.rr, H. H. Familial intestinal polyposis with 
pigmentation of the lips, oral mucosa, face and 
digits. Lancet, 1: 446, 1952. 

8. Kircuin, A. P. Polyposis of the small intestine 
with pigmentation of oral mucosa. Brit. M. J., 
1: 658, 1953. 

g. Kaptan, I. and Feucutwancer, N. Recurrent 
intussusception due to polyposis of gastrointes- 
tinal tract associated with pigmentation. Brit. 
M. J., 1: 659, 1953. 

10. WALKER-Brasu, R. M. T. Intestinal polyposis 
associated with pigmentation or oral mucosa. 
Brit. M. J., 2: 1132, 1954. 


We recommend: 


Il. 


12. 


6) 


Crone, W. P. and Lawson Licurt, A. Intestinal 
polyposis associated with oral pigmentation. 
Brit. M. J., 2: 1132, 1954. 

Hunter, W. R. and Witson, N. A. Adenomatous 
polyps of the small intestine. Brit. J. Surg., 40: 
521, 1953. 


. GotpsperGc, H. and P. Hereditary 


intestinal polyposis with oral pigmentation. Oral 
Surg., 7: 378, 1954. 


. Baron, C. A case of multiple intussusception 


(quintuple). Kentucky M. J., 30: 406, 1932. 


. Berkowitz, S. B., Peart, M. J. and SHapiro, 


N. H. Syndrome of intestinal polyposis with 
melanosis of the lips and buccal mucosa. A study 
of the incidence and locations of malignancy. 
Ann. Surg., 141: 129, 1955. 


. Bortz, A. I. and BerHe tt, F. H. Pigmented spots 


of the oral mucosa, lips and digits associated 
with gastrointestinal polyposis. Ann. Int. Med., 
42: 424, 1955. 


Essentials of Orthopaedics. By Philip Wiles, m.s. (Lond.). Second edition, 538 
pages, 393 text figures with 7 color plates. (Corrected and revised, with ten articles 
on new material.) Boston, 1955. Little, Brown & Co. Price $10.00. 

The Spine. A Radiological Text and Atlas. By Bernard S. Epstein, mM.p. 539 
pages with 721 illustrations on 331 figures, 37 page bibliography. Philadelphia, 


1955. Lea & Febiger. Price $16.50. 


3 
4 
3 
158 
a 
A, 


Total Parotidectomy for Mixed Tumor 


Rosert W. UTENDoRFER, M.D., Minneapolis, Minnesota 


From the Department of Surgery of the Veterans Adminis- 
tration Hospital, Minneapolis, Minnesota. 


IXED tumors of the parotid are the most 
M common neoplasms of salivary gland 
origin. Although they are not malignant by 
usual criteria,' neither are they strictly benign. 
It is possible that they represent, as suggested 
by Willis,? a stage in progression between a 
benign and a definitely malignant lesion. 

That these tumors are likely to recur is well 
recorded, such recurrence depending on the 
type of treatment and length of time the pa- 
tients are followed up. Statistics on recurrence 
vary but a conservative estimate of the average 
rate is about 25 per cent.’ 

A number of factors contribute to this high 
figure: (1) One cause is incomplete removal due 
to reluctance on the part of the surgeon to carry 
out a wide excision in an area traversed by the 
facial nerve. Lack of understanding of the 
anatomy of the area and unfamiliarity with 
the problem result in timid excision, too fre- 
quently done with local anesthesia under the 
impression that these tumors are always benign. 
(Fig. 1.) (2) There can be error in diagnosis. 
I have seen a number of patients with recurrent 
tumors who were first operated upon under 
pe anesthesia for ‘ ‘biopsy of a lymph node”’ 

“removal of a cyst,” resulting in an incom- 
or removal of a parotid tumor after a tedious 
and distressing episode for both patient and 
physician. (3) The presence of satellite nodules, 
a characteristic of these multicentric tumors, Is 
another factor producing recurrence when the 
tumors are removed by the usual extracapsular 
dissection which may allow daughter nodules 
to remain. This has been mentioned by McFar- 
. land,*4 who found that small tumors tended to 
recur more frequently than large tumors. He 
speculated that surgery may best be delayed 
to allow coalescence of these nodules, i.e., that 
the tumor be allowed to “ripen” before 
excision. (4) Careful microscopic study of 
mixed tumors will show penetration of the 
capsule by tumor cells (28 per cent in some 
series)*—another invitation to recurrence. 


Because of this real threat of recurrence, the 
increased risk of facial nerve injury with subse- 
quent operations in a scarred area and the 


Fic. 1. Recurrent mixed tumor two years after incom- 
plete removal through inadequate, poorly placed 
incision. 


possibility of malignant change’® or primary low 
grade malignancy, it is evident that the fate 
of the patient with a mixed tumor depends on 
the surgeon who operates upon him for the 
first time. Therefore, the first operation must 

. be thorough, to reduce recurrence, and at the 
same time should avoid injury to the facial 
nerve. 

Diagnosis. The diagnosis of parotid tumor 
is usually not difficult although a firm cyst deep 
in the gland may accurately simulate neoplasm. 
I have been impressed by the frequency of 
lesions occurring in the isthmus of the gland 
(nine of twenty in the series reported herein) 
where they may be mistaken for enlarged 
lymph nodes. 
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The differential diagnosis between carcinoma 
and benign tumor is possible clinically in most 
instances. Important features are listed in 
Table 1. Of particular significance is the pres- 
ence of pain, facial paralysis or metastases. 
Some malignancies tend to be flat, infiltrative 


TABLE I 
Benign or li 
Features Malignant 
Duration. . .| Long Short 
40+ 
Size (variable) Slow growth | Rapid or in- 
creasing 
did Projects May be flat, 
infiltrative 
Consistency............ Firm-hard Hard 
Frequent 
Metastases.............| None Frequent 


and less conspicuous, and do not displace the 
lobe of ear as do the benign tumors. I have not 
taken preliminary biopsy specimens because of 
danger of implanting tumor cells, but I have 
exposed the tumor at operation and have taken 
biopsy specimens only of those suspected of 
being malignant. The difficulties in interpreting 
frozen sections of these tumors make this of 
value only in unequivocal carcinomas. I have 
not found sialography to be of value in differ- 
entiating tumors, but it will demonstrate 
obstruction to the ducts. 

Clinical error occurred in three ‘mixed 
tumors”’ situated deep in the gland. On re- 
moval by total parotidectomy they were found 
to be densely encapsulated cysts. It may be 
that a biopsy specimen should be taken at 
operation in each case to prevent this occur- 
rence, but mixed tumors may undergo sec- 
ondary necrosis. 

Anatomic Considerations. Probably the first 
accurate description of the surgical anatomy 
of the parotid was given by Bailey’ who con- 
firmed the earlier findings of McWhorter,’ 
demonstrating that the facial nerve does not 
pass through the gland in a strict sense but is 
situated between the superficial and deep lobes, 
enclosed in the parotidomasseteric fascia. 
Bailey advocated removal of the entire gland 
with preservation of the nerve, and he presented 


a scheme for mobilizing the superficial lobe. 
Further detailed description of the facial nerve 
has been given by McCormack et al.° 

Technic. Since 1946 I have employed total 
parotidectomy in the treatment of mixed 
tumors and during this period have performed 
the procedure twenty-three times, an addi- 
tional patient having been treated by superficial 
lobectomy. The operation is performed under 
general intratracheal anesthesia the patient 
being draped with the ear exposed for orienta- 
tion. A “J” or “Y” incision" !! is made and 
the superficial lobe of the gland exposed. Dis- 
section is then begun along the anterior margin 
of the superficial lobe, identifying the branches 
of the facial nerve and tracing them in a cen- 
tripetal direction. To facilitate this the parotid 
duct is identified, divided and the proximal end 
is grasped with a forcep and, using this as an 
instrument of traction, the superficial lobe is 
gently elevated. Once the two major divisions 
of the nerve are identified (as they fork about 
the isthmus) the dissection of the isthmus and 
deep lobe is not difficult, provided it is not 
hurried and is done carefully. The normal 
relationship of the nerve may be distorted by 
tumor and the operator must be alert to this. 
The peripheral portions of the nerve are not 
usually thus displaced. 

I have not found it necessary to ligate the 
external carotid, but the careful maintenance 
of hemostasis is essential. In one patient the 
main trunk of the facial nerve was identified 
first and dissection carried peripherally from 
this point, but the approach seemed more 
difficult. In only one patient with a superficial 
tumor was superficial lobectomy done, preserv- 
ing the deep lobe. Superficial lobectomy does 
not appear to be a wise procedure since the 
difficult part of the dissection is completed 
when the superficial lobe is mobilized and the 
nerve exposed. 


MATERIAL 


A summary of the patients treated is pre- 
sented in Table u. It will be noted that of the 
twenty patients with primary mixed tumors, 
simple excision was performed in two. One 
patient was so selected because of age (sixty- 
one) and three previous cerebrovascular acci- 
dents. Local anesthesia was used but is not 
recommended for the usual case. In the other 
patient the tumor was pedunculated and at- 
tached to the parotid by a thin stalk. Total 
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Total Parotidectomy for Mixed Tumor 


TABLE 
| 
Location Injury to Nerve 
T 'T No. of Weak Gustatory hae A Superficial E 
ype of Tumor | Dew eakness, | Sweating | Parotid- | ohecto my | Excision 
Super- : Temporary | Portion of ectomy 
ficial | | th 1 | Weakness | Mandibular | | 
Division | 
| 
Primary mixed | | 
508% 20 il 9 7 1 2 17 I 2 
Recurrent mixed 
Se 2 I I I 2 
I I I | I 
Cyst.. ee 3 2 I I 3 


parotidectomy had been contemplated, but 
the findings at operation suggested that simple 
excision including the parotid attachment 
might be sufficient. 

One patient with an adenolymphoma was 
subjected to total parotidectomy. Clinically 
this was thought to be a mixed tumor and a 
biopsy specimen was not taken at operation. 
Adenolymphomas are uncommon tumors, prob- 
ably are entirely benign, but may recur if 
incompletely removed. It is likely that extra- 
capsular excision of this tumor would have been 
adequate treatment and that taking a biopsy 
specimen at operation would have revealed its 
true nature. Differentiation of an adeno- 
lymphoma from a mixed tumor is not possible 
on clinical grounds; to date there is no record 
of one being diagnosed preoperatively. 

As indicated previously, total parotidectomy 
was performed on three patients for cysts 
within the gland. In each instance the cyst was 
densely encapsulated and was thought to be a 
mixed tumor. Histologic examination, however, 
failed to reveal tumor in the wall of the removed 
specimens and the etiology of these is obscure, 
there being no evidence of duct obstruction. 
Again, taking a biopsy specimen at operation 
may have identified these lesions as cysts, but 
an occasional mixed tumor may undergo cystic 
degeneration or inflammatory change to cause 
further confusion. 


RESULTS 


Recurrences. There have been no recur- 
rences in this series—the average length of 
follow-up is thirty-three months with extremes 
of one month and eighty months. Admittedly, 


this is too short a period to be significant since 
McFarland has recorded recurrences (new 
tumors?) forty-five years after removal,* but 
most recurrences will appear within four years 
and the majority of these occur in the first 
year.® However, if one is permitted to compare 
these with mixed tumors of the submaxillary 
which rarely recur after total submaxillary 
excision,!?:!4 a prediction can be made that 
total parotidectomy may produce similar 
results. Also, daughter tumors and extra- 
capsular penetrations will be removed by total 
parotidectomy, whereas they may be allowed 
to remain when extracapsular dissection is done. 
(Figs. 2 and 3-) The difficulty of excising the 
tumor and a rim of normal parotid to encom- 
pass these nodules is obvious. 

Facial Nerve Injury. Permanent complete 
facial nerve paralysis has not occurred, but 
two patients have slight non-disfiguring weak- 
ness of a portion of the mandibular division; 
one of these patients was operated upon for 
recurrent tumor. Eight additional patients 
have had temporary weakness of one or more 
of the divisions of the nerve (usually mandibu- 
lar). This usually appears on the day following 
surgery, suggesting edema and functional 
interruption of the nerve, and has cleared 
completely in several weeks except for the two 
patients with persistent weakness. Treatment 
of this condition has been support to the angle 
of the mouth by tape or an acrylic loop and 
galvanic stimulation to preserve muscle tone 
pending recovery of function. 

Three patients have had sweating of the 
cheek on the operated side associated with 
meals (‘gustatory sweating,” Frey syndrome). 
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Fic. 2. Typical daughter tu 


mor (C) separated from main tumor (A) by cap- 


sule (B). Extracapsular removal of tumor may allow satellite nodule to re- 
main. (Original magnification, X 15.) 


Fic. 3. Penetration of capsule (B) by tumor cells (C). (Original magnification, 


X 100.) 


This has not been of major consequence and 
has been alluded to by others. !4 

Cosmetic result has been excellent, the in- 
cision being carefully placed in a skin fold. The 
depression in the cheek following removal of 
the gland fills in and leaves little if any facial 
asymmetry. 


CONCLUSIONS 


1. Total parotidectomy with preservation of 
the facial nerve has been performed on twenty- 
three patients. 


162 


2. Prolonged follow-up is necessary to evalu- 
ate statistically this procedure, but it should 
yield improved results for stated reasons. 

3. The procedure is technically feasible but 
should not be undertaken without full under- 
standing of the anatomy involved and should 
be done only under general anesthesia. 
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Detoxification and Augmented Anesthesia 
of Procaine by Thiamin (Vitamin B,) 


Euias L. STERN, M.D., San Diego, California 


IFTY years ago Alfred Einhorn first synthe- 
F sized procaine. It has been widely used for 
many years for local, regional and spinal anes- 
thesia. More recently it has been used intra- 
venously and orally for general analgesia, 
cardiac irregularities, disorders of the gastro- 
intestinal tract, and for an increasing variety 
of other conditions. Comparatively speaking, 
it is the safest and most widely used anesthetic 
drug available, yet at times its toxicity may 
become manifest. 

This paper deals with some experimental and 
clinical observations to show that the toxicity 
of procaine is decreased by thiamin chloride, 
and that the anesthetic action is at the same 
time augmented. This information should be 
welcomed not only by surgeons and anes- 
thetists but also by internists. 

The remote, although nevertheless possible 
neurologic complications, respiratory embar- 
rassment and even death from spinal anesthesia 
(even when procine is used), are fully appre- 
ciated by anesthetists.'~7 Certain pathologic 
conditions and narcotics have been found to 
reduce the lethal dose of procaine intracis- 
ternally.*® With the proper selection of the 
patient, correct technic of administration and 
proper dosage, these complications should 
rarely be encountered. They are more apt to 
occur when the person giving the anesthesia is 
inexperienced, when errors in technic or dosage 
are accidentally made, or when the patient 
may have an idiosyncrasy or allergy to the 
drug. 

The occasional late complications of spinal 
anesthesia such as diplopia, atrophy or paraly- 
sis of isolated muscles, and psychic reflex 
sequelae, appear to be unrelated to the type 
of drug used. These are more apt to be due to 
such intrinsic and hidden factors in the patient 
as might be connected with unrecognized 
disease, particularly one involving the central 
nervous system. Unrecognized vitamin de- 
ficiencies, particularly of vitamin B,; or B 
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complex, may be contributing causes for such 
complications. 

For obvious reasons death from spinal 
anesthesia probably occurs more often than 
has been recorded in the literature. The more 
potent anesthetic drugs are the cause more 
often than procaine, yet it has happened and 
can happen with the latter. One of the recog- 
nized causes of death from spinal anesthesia is 
the direct paralyzing or toxic effect of the drug 
on the vital centers in the medulla oblongata, 
particularly the respiratory centers. This has 
been demonstrated experimentally.° While 
some may say this does not happen clinically,?° 
in any event respiration usually stops for some 
minutes before the heart stops beating. This 
unfortunate event may follow improper posi- 
tioning of the patient after the introduction of 
the spinal anesthetic and from failure to appre- 
ciate the hydrodynamics of the introduced 
anesthetic solution in the column of spinal 
fluid. This is apt to happen particularly in short 
and stocky individuals. Usually acute bulbar 
anemia, shock or vasomotor paralysis is given 
as the cause of death from such respiratory 
failure. 

It has been shown, although its significance 
is not fully appreciated, that the base of an 
anesthetic drug is more readily liberated in 
an alkaline solution, thus increasing the anes- 
thetic efficiency.!! Cancer patients and cachec- 
tic individuals may have an alkaline spinal 
fluid with a pH as high as 8.6.!? Hence, in pa- 
tients with an alkaline spinal fluid there may 
be an intensification of the anesthesia, and this 
in itself may account for some of the complica- 
tions of spinal anesthesia. It is a simple matter 
to determine the actual pH of the spinal fluid 
at the time of anesthesia by the use of pH 
papers or an electric potentiometer. 

The presence of an acid, on the other hand, 
inhibits anesthesia.!* Therefore, it would be 
preferable to choose an anesthetic drug with 
a low pH to obviate the possible undesirable 
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rapid liberation of the anesthetic base by an 
alkaline spinal fluid. 

Thiamin chloride (vitamin B;) is an acid salt. 
Given alone intraspinally it specifically stimu- 
lates respiration and the sympathetic nervous 
system when introduced into the cisterna 
magna of cats.'4 No other drugs or chemicals 
are known to have this same direct stimulating 
action on respiration. Nicotinic acid, nico- 
tinamide, hydrochloric acid (1:1000), ephed- 
rine sulphate, adrenalin,® ergotamine tartrate, 
caffeine sodium benzoate, strychnine, camphor 
in oil, atropine, pituitary extracts, ammonium 
chloride and histamine diphosphate (1: 1000) 
all failed to stimulate respiration when given 
by this route. The component parts of thiamin, 
thiazole and pyrimadine likewise failed to have 
the same stimulating effect as the whole vita- 
min. It would appear then that the stimulation 
by this vitamin is not due to irritation or 
change in the pH of the cerebrospinal fluid in 
the immediate vicinity of the vital areas, but 
that it is probably due to the unique oxidative 
and catalytic properties of this vitamin on the 
nerve cells in these centers. 

In an emergency there are obvious advan- 
tages in the use of a prompt and effective drug 
such as vitamin B, intracisternally to restore 
respiration over the intravenous adminis- 
tration of the usual respiratory stimulants, 
especially when circulation is also impaired. 
Artificial respiration should always be main- 
tained until one is sure the respiratory centers 
have returned to their complete automatic 
activity, and then for some time thereafter to 
be sure the centers will not again cease to 
function. If artificial respiration is stopped too 
soon after restoration of spontaneous breath- 
ing, respiration may cease again, but this time 
perhaps beyond recovery. 

That vitamin B, alone can be safely given 
clinically via lumbar intraspinal injection is 
attested to by the hundreds of cases of various 
diseases of the nervous system in which this 
treatment was used.'*—*! 

Experimentally, intracisternal injection of 
vitamin B, in cats appears to offer the vital 
centers some protection against illuminating 
gas poisoning, electric shock, cobra venom 
(neurotoxin) poisoning, and deuterium oxide 
(heavy water) poisoning.!” There are no reports 
in which the vitamin has been given clinically 
intracisternally to overcome complete paralysis 
of respiration in such emergencies or in bulbar 


poliomyelitis, but it is worth while keeping in 
mind. It is estimated that 50 mg. of pure 
thiamin chloride would be an effective dose 
intracisternally for this purpose in adults. This 
vitamin should not be used if it is known that 
it enhances the toxicity of an anesthetic drug 
responsible for the respiratory paralysis (vide 
infra). It should be emphasized here that in 
the course of the experiments to be described 
it was found that when the respiratory centers 
are paralyzed by an anesthetic like procaine 
for more than eleven minutes, there is prac- 
tically no hope for the vitamin to re-establish 
spontaneous breathing. The cardiac centers 
are less readily affected by the anesthetic; and 
unless the respiratory centers are made to 
react quickly within this grace period, the 
cardiac centers cease to function soon there- 
after and the animal dies. 

There has been only one clinical report of 
untoward effects from the intraspinal adminis- 
tration of vitamin B,.*? These effects may 
have been due to the use of a vitamin B, 
preparation containing a preservative such as 
chlorbutanol which is a fat solvent and detri- 
mental to nerve tissue. 

Thiamin chloride lowers the pH of procaine 
hydrochloride when mixed in solution and 
lowers its oxidation-reduction potential as tested 
with an electric potentiometer. This may ex- 
plain in part why the toxicity of procaine is 
lowered by this vitamin. 


DESCRIPTION OF EXPERIMENTS 


To determine whether vitamin B,; would be 
of value in conjunction with the use of anes- 
thetic drugs, a series of 273 adult cats and five 
Rhesus monkeys were given intracisternal in- 
jections under light ether anesthesia. The intro- 
duction of an anesthetic drug or combination 
of drugs into the cisterna magna is the most 
accurate way of determining the toxic dose, as 
evidenced by respiratory paralysis. Subarach- 
noid hemorrhage or puncture of the cord by 
the needle vitiates the test. The former may so 
dilute the subsequent injection as to make the 
observations valueless. The latter usually re- 
sults in prompt death of the animal or may 
cause ataxia or paralysis, usually of the hind 
limbs. Only those animals were considered in 
which the cisternal tap afforded a free flow of 
clear or only very slightly blood-tinged spinal 
fluid, and when one could be sure that no injury 
to nerve tissue by the needle had occurred. 
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Of the 273 cats, thirty-two were discarded 
because of these technical difficulties. With 
increased experience, only one cat was dis- 
carded in the last 100 used. Two hundred 
seventy-four injections were given into the 
cisterna magna of 241 cats, and the observa- 
tions on these animals follows. 

The immediate effects of various concentra- 
tions and amounts of procaine hydrochloride, 
thiamin hydrochloride and mixtures of these 
two drugs upon the vital centers were observed. 
A comparative study of a number of spinal 
anesthetic drugs was likewise made. An attempt 
was also made to determine the extent and 
duration of any analgesia resulting after a lapse 
of ten to fifteen minutes which was the recovery 
time from the ether alone. Some of these ani- 
mals were observed over a period of sixty days, 
and were sacrificed at intervals to obtain the 
nervous systems for pathologic examination. 
Forty-five autopsies were performed on the 
animals receiving procaine, vitamin B,; and 
thiamin-procaine. No signs of gross pathologic 
conditions were noted in the brains or spinal 
cords or their coverings, except distention of 
the blood vessels overlying the brain in those 
animals dying soon after convulsions produced 
by excessive doses of vitamin Bi. 

To the first group of fifty-one cats, fifty-nine 
injections of procaine hydrochloride alone were 
given in doses of 7.5 to 45 mg., and in con- 
centrations of 0.75 to 11.66 per cent. Usually 
an amount of cerebrospinal fluid was with- 
drawn equal to the amount of solution of the 
drug to be injected. Most of these cats survived 
injections up to 20 mg. With 20 mg. or more, 
respiratory paralysis resulted in death in two 
and a half to twenty minutes; in each case the 
heart continued to beat for some time after 
respiration had stopped. A lethal dose of 77 per 
cent was found for 20 mg. of procaine hydro- 
chloride (thirteen cats), while a lethal dose of 
83 per cent was found for 30 mg. (eighteen 
cats). It was evident that 15 mg. was about the 
maximum safe dose for cats intracisternally. 

Anesthesia from the ether having worn off, 
the animals were tested for pain sensation and 
reflex muscle contractions by pinprick. Anal- 
gesia lasting over fifteen minutes was not 
observed, except in those occasional cats sur- 
viving after administration of 25 mg. or more. 
Undoubtedly it is the final concentration of 
the procaine in contact with the respiratory 
centers which determines whether the animal 


166 


will live or not, and this depends upon the 
amount of cerebrospinal fluid removed, the 
amount left behind, the volume of the solution 
injected, and probably intrinsic factors such 
as the state of general health and vitamin 
nutrition of the animal. 

In two monkeys included in this group, in- 
jection of 20 mg. of procaine hydrochloride 
cisternally resulted in death in four and six 
minutes, respectively. 

A second group of fifteen cats were given 
sixteen injections of thiamin chloride alone 
intracisternally, in doses of 1 to go mg. Definite 
stimulation of respiration was noted with doses 
over 10 mg., and marked stimulation with 
doses over 20 mg. which resulted in periods of 
hyperventilation, alternating with periods of 
apnea; general convulsions finally led to 
death from exhaustion. These convulsions fol- 
lowed doses of 15 to 90 mg., some animals 
surviving repeated generalized convulsions for 
over one hour; others died after convulsions 
lasting from forty minutes to over three hours. 
With the largest dose of 90 mg. death came in 
five minutes before any convulsion could 
develop. 

One monkey survived an injection of 40 mg. 
of vitamin B, cisternally, and a convulsion 
developed only after an additional injection of 
80 mg. was given. 

In the third group seventy-two cats received 
thiamin chloride combined with procaine 
hydrochloride in varying proportions. A small 
dose of 5 mg. of procaine was found to protect 
against a lethal dose of 90 mg. of thiamin, 
while 5 mg. of thiamin protected against a 
lethal dose of 30 and 35 mg. of procaine. In 
these combinations the procaine was increased 
to as much as 100 mg., while other injections 
contained as much as 110 mg. of the vitamin. 

These experiments show that the toxicity of 
procaine is diminished by the thiamin chloride. 
In one case, five times the lethal dose (77 per 
cent) of procaine could be safely given com- 
bined with this vitamin. It is conservative to 
say that the maximum safe dose of procaine 
hydrochloride can safely be doubled if com- 
bined with vitamin By. 

When more than 5 mg. of procaine were 
given with vitamin B, no convulsions de- 
veloped, although some animals showed definite 
signs of respiratory stimulation. A combination 
in which the amount of vitamin B; was half the 
dose of procaine hydrochloride appeared to 
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give ample protection without undue respira- 
tory stimulation. 

In one monkey, 5 mg. of thiamin failed to 
protect against 20 mg. of procaine. Another 
monkey survived this combination, and sub- 
sequent administration of even twice the 
amounts. However, several days later this same 
animal succumbed in six minutes after 20 mg. 
of procaine alone were given. 

A comparative study of the toxicity of some 
other spinal anesthetic drugs was made in a 
similar manner. The drugs tested and their 
relative toxicities causing respiratory paralysis 
after cisternal injection in cats were as follows: 


Procaine hydrochloride —arbitrary standard = I 


Novocain® (Winthrop) 
Neocaine (Anglo-French) 
0.5 

* The toxicities of pontocaine, metycaine and amino- 
caine were increased by vitamin By. 


Pontocaine® (Winthrop)*................... 40 
40 
Cocaine hydrochloride (Merck).............. 4 
Stovaine (Poulene Fréres).................. 4 
Metycaine® (Lilly)*. . 3 
Tropococaine hydrochloride (Merck). 2 
Tutocain® (Winthrop). . : 1.5 
Apothesine® (Parke, Davis). . 1.5 

1 

I 


Procaine hydrochloride combined with thia- 
min chloride proved to be the safest combina- 
tion, allowing for the largest amount of anes- 
thetic drug to be given. The effectiveness of 
such a combination was then ‘ested clinically 
for spinal anesthesia for vari. s major intra- 
abdominal and pelvic operat: As much as 
250 mg. of procaine hydrochl: with 125 mg. 
of thiamin chloride given by lumbar injection 
produced satisfactory anesthesia, and in many 
cases no ephedrine or supportive measures were 
necessary. A proportion of two parts procaine 
hydrochloride and one part thiamin chloride in 
solution put in sterile ampules without any 
stabilizer or preservative was found to give 
satisfactory anesthesia four years after its 
preparation. 

When thiamin was added to procaine for 
local anesthesia, the anesthetic properties were 
found to be augmented.**-* After experi- 
mental and clinical research, Bazzocchi and 
Bocchetti in Italy found that by adding 15 to 
30 mg. of vitamin B, to 60 to 100 cc. of anes- 
thetic solution, the quantity of anesthetic drug 
could be remarkably decreased to about one- 
third or one-half the usual amount. Thus it was 
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possible to operate upon extensive hernias 
using 100 to 200 mg. of novocain solution to 
which vitamin B, had been added. They stated 
the obvious advantages of decrease of general 
toxic action, attenuation of local toxic effect, 
and the possibility of infiltration anesthesia of 
far greater areas than usually possible. 

They also noted a reinforcing action of vita- 
min B, in spinal anesthesia. The introduction 
of a spinal anesthetic, to which this vitamin 
had been added, permitted reduction of the 
average dose of the solution to one-third, while 
the same anesthetic effect was obtained. 
Neither deleterious effects nor troublesome 
headaches, which occasionally follow spinal 
anesthetics, were observed. The mechanism 
through which vitamin B, exerts its reinforcing 
action on anesthetics was not explained, but 
they believed the vitamin improves and facili- 
tates the absorption of the anesthetic by the 
nerve structures. Vitamin B, alone had no 
anesthetic action. 

It is interesting to note that vitamin B, also 
lessens the toxicity of procaine intravenously. 
For example, a patient who could tolerate only 
300 cc. of dilute procaine solution before he 
became stuporous was able to take 500 cc. on 
two subsequent occasions when vitamin By, 
was added in half the amount of procaine. 
Satisfactory general analgesia was obtained 
without any undesirable effects. 


COMMENTS 


The comparative toxicity of a number of 
spinal anesthetic drugs was determined by 
noting the smallest amounts which caused 
respiratory paralysis and death after direct 
injection into the cisterna magna of cats. 
Because thiamin chloride was found to stimu- 
late respiration specifically when introduced 
alone via the same route, this vitamin was 
added to the various drugs tested to determine 
if it would overcome their toxic effects. Some 
anesthetics were made more toxic by this 
vitamin, others less toxic. Of the latter, pro- 
caine hydrochloride combined with thiamin 
chloride proved to be the safest, allowing for 
the largest amount of anesthetic drug to be 
given with safety. It was found that several 
times the lethal dose of procaine could be given 
safely to cats intracisternally if combined with 
vitamin Bi. 

Clinically, the combination of procaine 
hydrochloride and thiamin chloride in propor- 
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tion of 2:1 has been given in doses as high as 
250 mg. of procaine and 125 mg. of thiamin, 
with satisfactory anesthesia and no untoward 
effects. Several times the customary maximum 
dose of procaine may be found safe to use 
clinically if combined with this vitamin. 
Others have reported that vitamin B, ap- 
pears to augment the anesthetic action of pro- 
caine when used for spinal or local anesthesia 
in smaller dosages than usual. For more ex- 
tensive procedures requiring more prolonged 
anesthesia, the use of much larger dosages of 
procaine than is customary, combined with 
vitamin By, should be found of practical value. 
The combination of thiamin and procaine 
increases the scope of use for this anesthetic 
drug, particularly for intravenous therapy. 


SUMMARY 


1. Thiamin chloride (vitamin B,) detoxifies 
procaine hydrochloride when given intra- 
spinally, intravenously or by infiltration. 

2. Thiamin chloride augments the anesthetic 
action of procaine hydrochloride. 

3. These unique findings permit the use of 
smaller doses of procaine hydrochloride for 
ordinary procedures, and larger doses for more 
prolonged and extensive anesthesia. 
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Solitary Bone 


Cysts 


J. Eart Mites, m.p., Dover, New Jersey, AND GEORGE A. DEGENSHEIN, M.D. Brooklyn, New York 


From the Surgical Service, Coney Island Hospital, 
Brooklyn, New York. 


LTHOUGH most of us have had some experi- 
A ence with the solitary bone cyst, it Is a 
less common disorder than one would believe. 


In an active bone clinic at a large hospital only 
fifty-two cases were collected in a twenty-six- 
year period. Larger series have been reported 
but individual experience must necessarily be 
small. 

In the past few years the literature on this 
subject has either been neglected or skillfully 
avoided, hence the decision to review the ex- 
periences of others and add a few cases of our 
own. 

Terminology. Historically, the description 
of a solitary bone cyst in modern times is 
credited to Virchow in 1877. It is important 
to clarify this term. The old one, localized 
osteitis fibrosa cystica, is unsatisfactory and 
should be discarded. This name predates the 
discovery of hyperparathyroidism as the cause 
of multiple osteitis fibrosa of von Reckling- 
hausen, and was thought to be a solitary cyst 
similar to the multicystic disease. The two 
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Fic. 1. Case 1. Healing of a cyst over a four-year period following x-ray therapy. 


conditions have dissimilar etiology and patho- 
genesis. In spite of this, McWhirter as recently 
as last year used the term to identify an inter- 
mediary developmental entity between giant 
cell tumor and solitary bone cyst. 


The word unicameral has entered the litera- 
ture representing the single-chambered nature 
of these cysts. This term is descriptive but 
provocative, and because of trabeculation of 
the walls of the cyst, it is open to argument 
unless proved at operation. The term dysfibro- 
plasia is also controversial, as are others. 
Hence, we still prefer the simple term of soli- 
tary bone cyst. 

Classification. No complete classification 
exists. However, the terms active and latent 
have been described by Jaffe and Lichtenstein.® 
Active refers to lesions near the epiphyseal 
plate which are potentially able to grow, and 
latent refers to those distant to the plate. In 
view of the reports of Stewart and Hamal, and 
Grahams, this classification has considerable 
significance in choice of treatment. 

Etiology. As with all diseases of obscure 
etiology, there are a number of theories, each 
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Fic. 2. Case 1v. Active unstable cyst. Conservative treatment for one year until latent and then curettage and 


chips with successful obliteration of the cyst. 


with its authoritative proponent. It is not our 
intention to become involved in an academic 
discussion so they merely will be mentioned 
and one will be elaborated upon. 


1. Traumatic: A non-absorbed hematoma is 
the site of cyst formation (Pommer) 

2. Inflammatory: Low grade infection causes 
the cyst 

3. The cyst is an osseous dystrophy (Jaffe 
restating Mikulicz®) 

4. The cyst is the healed stage of a giant cell 
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tumor (Geschickter and Copeland’) 
Metabolic: Faulty calcium metabolism 
Bone tumors with cystic softening 
Abnormal hyperplasia of osteoclasts due to 
trauma 

A recent discussion which is by no means 
original tries to tie in giant cell tumors, 
osteitis fibrosa cystica and solitary bone 
cysts under one etiologic theory. It suggests 
that these three conditions are variants of 
the same process and the use of the term 
dysfibroplasia is offered. 
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Fic. 3. Case v. Illustrates uncommon place for 
cyst in a flat bone. The fracture is evident through 
mandible. 


If a developmental error occurs late, just 
before closure of the epiphysis, the fibrous 
tissue remains in an area with a rich blood 
supply and does not undergo degeneration. 
The blood vessels become dilated due to the 
lack of fibrous support and blood flow through 
the lesion is increased so that the lesion may 
even pulsate and erode bone. As the lesion 
enlarges bone debris forms cells which stimulate 
a giant cell reaction. This results in a giant 
cell tumor. If the error occurs in an inter- 
mediary stage, the circulation is not good 
enough for giant cell tumor and _ localized 
osteitis fibrosa cystica results. If the error occurs 
early, the circulation is poor and degeneration 
of the area takes place, leaving a solitary bone 
cyst. 

McWhirter’s statement, however, that this 
explains why cysts occur most frequently in 
the mid- and lower humerus is extremely dis- 
turbing, for in the American literature and in 
our own experience the site of predilection is 
in the upper humerus. 

Although we cannot subscribe to a theory 
which works in Scotland and not in this coun- 
try, there certainly is merit in the thought that 
giant cell tumors and bone cysts are related in 
pathogenesis. 

Diagnosis. The diagnosis is not difficult and 
more than 60 per cent of the cases become 
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evident when fracture through the cyst occurs 
and a roentgenogram is taken. The others are 
found accidentally when roentgenograms are 
taken for other reasons. In a small percentage, 
symptoms such as discomfort and limp may 
occur and in very large cysts some deformity 
may be detected on physical examination, 
especially in the humerus. 

Differential Diagnosis. Although malig- 
nancy, Brodie’s abscess, gumma, enchondromas 
and von Recklinghausen’s disease must be 
considered, these can be ruled out with simple 
examinations and the clinical course. 

Differentiation from giant cell tumor may 
be more difficult and a few differences might be 
mentioned. 

Solitary bone cysts are a disease of the first 
two decades; giant cell tumors usually occur in 
the second or third. 

The solitary cyst almost invariably occurs on 
the metaphyseal side of the epiphyseal plate. 
One of the exceptions is Hutter’s case in which 
part of the epiphysis in the upper tibia was 
also involved.‘ Giant cell tumors begin in the 
epiphysis. 

Solitary cysts are usually symmetric whereas 
giant cell tumors enlarge asymmetrically. 

In cysts the cortex is usually intact, whereas 
in giant cell tumors the cortex is often involved 
and perforated. 

Finally, the pathologic examination of the 
tissue, if surgery is performed, is further evi- 
dence of the type of lesion with which we are 
dealing. 


REVIEW OF LITERATURE 


In 1942 Allredge! reviewed 152 cases of 
fibrocystic disease of bone and concluded that 
treatment of the fracture alone was unsatis- 
factory. He also wrote on the dangers of radia- 
tion treatment, and in 1941 reported two cases 
in which malignancy developed after radiation. 
At any rate, danger to the epiphysis and the 
question of malignancy make radiation poor 
treatment. Allredge concludes that the proper 
form of treatment is: (1) resection of non- 
essential bone; (2) curettage and bone chips, 
if in the epiphysis; (3) massive grafts if exten- 
sive and in the diaphysis. 

James, Coley and Higinbotham reported 
twenty-six cases from the Memorial Hospital, 
eleven of which had pathologic fracture. 
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Eleven patients had simple curettage, fourteen 
had curettage and bone chips or other grafts and 
one had excision of a rib. Eighteen results were 
considered good. Two cysts healed incom- 
pletely. Six cases recurred, requiring two and 
three operations before healing occurred. The 
authors conclude that the treatment of choice 
is curettage and a bone graft. They also refer to 
two cases treated by irradiation with malignancy 
thirteen and fifteen years later, respectively. 

Stewart and Hamal of the Campbell Clinic 
reported on forty-six cases treated in three 
groups. In the first group (fourteen cases) no 
treatment was given except for pathologic 
fracture when present. Eight patients had 
fracture and of these, six had excellent clinical 
results with partial obliteration of the cyst. 
One result was poor and one was not followed 
long enough. Of the cases with no fracture, one 
healed spontaneously, three remained un- 
changed and two were not followed. In the 
second group irradiation alone was used on 
three cases with two excellent results and one 
poor one. In the third group curettage, cauter- 
ization and bone chips were used in various 
combinations. 

In the latent phase all but one patient showed 
excellent results. Of ten in the active phase, 
only one showed excellent results after one 
procedure. They concluded the following: 
(1) resect non-essential bone and (2) do not 
operate on those patients with lesions in the 
active phase. The authors believe that reluctance 
to curette adequately near the epiphysis of a 
child leads to an unsuccessful procedure. Their 
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Fic. 5. Case vii. Fracture of the posterior lip of the 
tibia with no disturbance of the stable cyst. Some 
authors prefer the term of localized osteitis fibrosa 
cystica for this type of cyst. 


conclusion is that the procedure of choice is 
curettage, cauterization and chips. 

Graham reviewed thirty-one cases at the 
Hospital for Joint Diseases. There was an over- 
all recurrence rate of 41.9 per cent; after 
curettage and bone chips alone the recurrence 
rate was 60 per cent. Recurrences were more 
common when operation was performed in the 
active stage. 

Two cases of epiphyseal growth disturbances 
were noted in patients operated upon two 


6 

2 

ae Fic. 4. Case vi. Fracture through an active unstable cyst with eventual obliteration with conservative treatment. ‘ 
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Surgery unnecessary. 


Fic. 6A. Case vit. Fracture through a stable cyst with healing. 


Fic. 6B. Case vitt. Healing of fracture. Cyst still 


evident. 


Fic. 7. Case 1x. Cyst in the so-called “active” stageknown to exist for more 


than twenty-five years. 


and three times. In one case peroneal nerve 
palsy followed operation for cyst of the fibula 


head. 


OBSERVATIONS 


It is obvious from the previous reports that 
surgery for the obliteration and cure of these 
cysts leaves much to be desired. (Even irradia- 
tion has given better results, but the dangers 
mentioned far outweigh its value.) The recur- 
rence or poor result rate exceeds 33 per cent in 
the best series reported by James, Coley and 
Higinbotham and many of their cases have 
not been followed long enough. Cases have been 
reported as having recurred as long as eight 
years after supposed surgical cure. After 
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examining the treated and untreated results of 
Stewart and Hammal, and taking into account 
the stage of activity, we wonder whether a 
better set of indications could not be worked 
out, on the basis of stability. 

In our Case vu (Fig. 5), for example, a boy 
was subjected to trauma severe enough to 
fracture his posterior malleolus, yet a nearby 
bone cyst remained intact. It is believed a good 
result could be anticipated if we operated on 
the cyst, but is it necessary in view of stability? 

In Case vin (Fig. 6) fracture occurred 
through the lower tibial cyst. The end result 
of treatment of the fracture alone has resulted 
in what we would term a stable cyst area. 

In Case 1x (Fig. 7) we had evidence of a cyst 
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existing in the “active” stage for more than 
twenty-five years without mishap. It is true 
that this man is fortunate not to have sustained 
a fracture and not to have symptoms but we 
wonder what results elective surgery would 
have given us in this case. 

These observations have led us to suggest 
the following classifications for treatment. This 
is intended to be flexible, and where stability 
ends and instability begins must be left to the 
good judgment of the individual surgeon. Cer- 
tainly the same cyst will be less stable in a 
weight-bearing limb than in the arm. If the 
diagnosis is in question, certainly operation 
should be performed if only to provide a biopsy. 


SOLITARY BONE CYSTS 


1. Stable 
A. Latent (Cases vir and viit) 
1. Advise no treatment except for frac- 
ture if it occurs 
B. Active (Case x1) 
1. Advise no treatment except for frac- 
ture if it occurs 
11. Unstable 
A. Latent (Case x) 
1. Advise radical surgical procedure 
electively 
a. Curettage, chips, grafts 
b. Resection and double-onlay graft 
with chips in severe cases 
B. Active (Cases tv and v1) 
1. Advise conservative procedure 
a. Non-surgical 
b. Surgical 


In this last group the aim should be to in- 
crease stability rather than to be concerned 
about complete obliteration at the risk of 
damaging the epiphysis. Key (at Obers’ sug- 
gestion), in an attempt to perform a more com- 
plete operation, curetted through the cyst to 
the marrow cavity and still had recurrences. 
It is this group which is most problematic, 
and the basis for treatment should be sup- 
ported until the cyst migrates to a latent posi- 
tion and has a greater possibility for cure. If 
the cyst does not migrate, a multiple-stage 
procedure should be anticipated (especially if 
the growth is in the lower limb) until the area 
gains sufficient stability. 

The classifications of latency and activity 
refer as much to position as to ability to grow. 
Many cysts, as in our Case 1x, have been in 
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Fic. 8. Case x. Fracture through an unstable cyst. 
Ideal for curettage and grafts. 


the so-called active phase for more than twenty- 
five years, and one hardly thinks of activity 
as being present. Nonetheless, on the basis of 
anticipated results, it is useful to maintain this 
classification as an index of proximity of the 
cyst near the epiphyseal plate as much as the 
potentiality of growth. 


CASE REPORTS 


Case 1. W. P., a seven year old boy sus- 
tained a pathologic fracture through a humeral 
bone cyst. Conservative treatment resulted in 
healing in four weeks. The cyst has persisted, 
but neither disability nor refracture has oc- 
curred in a four-year follow-up. 

Case u. D. G., aged sixteen, sustained a 
pathologic fracture through a humeral bone 
cyst on October 13, 1943. On December 27th 
there was evidence of enlargement of the cyst. 
In January, February and March, 1946, this 
patient received x-ray therapy. The last x-ray 
on July 17, 1947, showed incomplete but pro- 
gressive obliteration of the cyst. (Fig. 1.) 

Case 1. Patient B. G., sustained a patho- 
logic fracture through a humeral bone cyst on 
March 2, 1952. X-ray therapy was given. One 
year later the cyst was partially obliterated and 
the fracture well healed. 
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Case iv. M. G., a five year old boy, sus- 
tained a pathologic fracture through a humeral 
bone cyst on October 19, 1950. He was treated 
conservatively, and x-ray one year later showed 
excellent healing but persistence of the cyst. 
Figure 2 demonstrates the cyst immediately 
before operation. Saucerization, curettage and 
insertion of bone chips was performed on 
November 6, 1951, and the last illustration 
demonstrates the end result—complete ob- 
literation of the cyst. This patient was treated 
conservatively in the active phase and radically 
when the cyst became latent. 

Casev. M. K., a forty-three year old man, 
had a solitary bone cyst in the mandible. This 
was a rather unusual site, for bone cysts occur 
least frequently in the flat bones. The patient 
was treated with intraoral splints and a Barton 
bandage. Surgical eradication of the cyst was 
refused. (Fig. 3.) 

Case vi. Patient M. P., aged nine, sus- 
tained a pathologic fracture through a large 
cyst in the upper femur on December 24, 1948. 
Four months later healing was complete. Six 
months after fracture a tendency toward ob- 
literation of the cyst was noted, as well as 
migration away from the epiphyseal plate. 
Ten months after fracture obliteration became 
more complete, and five years later (Fig. 4) 
almost complete obliteration of the cyst was 
noted, as was migration away from the epi- 
physeal plate. 

Case vu. L. A., a nineteen year old boy, 
was injured while playing football and sus- 
tained a fracture to the posterior malleolus of 
the tibia. Above this was an intact solitary 


Fic. g. Case x1. Intertrochanteric fracture through cyst with healing after open reduction and curettage. 
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bone cyst. The fracture healed well. This case 
is significant in that the nearby cyst was undis- 
turbed; hence, it was stable. (Fig. 5.) 

Case vi. J. M., a thirteen year old boy, 
was injured while playing football on October 
10, 1948. He sustained a fracture through a 
solitary bone cyst in the lower tibia. At three 
months there was union, and ten months later 
there was complete union but persistence of 
the cyst. (Fig. 6.) 

Case 1x. L.S., a fifty-three year old man, 
had a cyst which had been present for more 
than twenty-five years. This cyst was discov- 
ered on routine x-rays. When his original 
physician was contacted for further history he 
was able to describe x-rays taken twenty-five 
years previously identifying the existence of 
the same cyst. (Fig. 7.) 

Casex. R.J., a seventy-four year old man, 
was admitted with a pathologic fracture 
through the upper tibia. The skin on the upper 
aspect of both legs was completely denuded. 
This resulted from severe burns received while 
stamping out a fire the year before. In an 
attempt to clear up his skin so that the cyst 
and fracture could be attacked surgically, the 
infection in the skin was brought under control. 
Skin grafting was started, after which the 
patient promptly removed his dressings and 
scratched off the skin grafts. It was elected to 
treat him conservatively and Figure 8 shows 
moderately good healing after seven months, at 
which time he was ambulatory and returned 
home. We have not heard from him since. This 
case would have been ideal for curettage and 
grafts, being latent and unstable. 
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Case x1. H.C. a nine year old boy, sus- 
tained an intertrochanteric fracture through 
a bone cyst after a fall on his hip. Open reduc- 
tion was performed a few days later, the cyst 
area was curetted and three wires were used 
for fixation. X-rays showed the beginning of 
union at three months, and after nine months 
x-rays showed complete union with almost 
complete obliteration. (Fig. 9.) 

All of these patients had bone survey 
and chemical studies and in no instance did 
we find other cysts or disturbances in calcium 
metabolism. 

It is our belief that stable cysts should not 
have elective operation. Only treatment of the 
fracture, when it exists, is necessary. Further- 
more, unstable cysts in the shaft should have 
vigorous treatment, and those near the epiph- 
ysis should receive conservative treatment 
until they become latent. Conservative treat- 
ment may be non-surgical or less radical 
surgery, even if in multiple stages. 
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SUMMARY 


1. Solitary bone cysts are reviewed and 
eleven new cases are reported. 


2. A classification for treatment based on 
stability is suggested. 
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Surgical Management of Diverticulitis 


Harry E. Bacon, m.p., Philadelphia, Pennsylvania, AND MiGuEL A. VALIENTE, M.D., , 
Hato Rey, Puerto Rico 


, pe most significant trend in the modern 
management of diverticular disease of the 
colon is carefully planned surgery undertaken 
prior to the development of frequently dis- 
astrous complications. A sigmoid colon studded 
with diverticula undergoing recurring episodes 
of inflammation should be resected. This atti- 
tude is thoroughly sound. Resection of such 
bowel is no longer the hazardous procedure of a 
few decades ago, and the old custom of watchful 
waiting is rapidly becoming obsolete. 1013.21.24 

The principle of preventive surgical inter- 
vention although valuable and important (and 
in our experience a safe approach), still falls 
short of solving many problems manifested by 
diverticulitis. The single flaw in its application 
is the fact that the diagnosis is not made in 
many cases until a serious complication ensues. 
Furthermore, even when the diagnosis has been 
established, evaluating symptoms, interpreting 
radiographic studies and deciding whether or 
not surgery is warranted or when it should be 
timed is indeed difficult. Few cases are clear-cut 
and they present indisputable indications for 
preventive operation. Our present criteria 
include repeated episodes of acute inflamma- 
tion, evidence of chronic changes with narrow- 
ing of bowel lumen, progression of the disease 
to involve a greater extent of bowel and evi- 
dence of hemorrhaging. Often a single severe 
attack is sufficient indication for preventive 
resection after symptoms have subsided. 

Since surgical complications not uncom- 
monly precede even the suspicion of diverticu- 
losis or diverticulitis, our approach to the sub- 
ject will be to consider these mishaps in detail. 
Most important toward successful management 
is the realization that all surgical measures 
short of resection of diseased bowel are futile. 
Resection should be the ultimate goal, and 
emergency intervention or palliative procedures 
merely prepare the patient for resection.!* 


PERFORATION 


A not uncommon question asked at medical 
meetings and round-table discussions is: How 
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should acute perforation of a sigmoidal diver- 
ticulum be managed? Before an intelligent 
answer can be given information must be 
obtained relative to the findings prior to and 
at the time of exploratory laparotomy. Some 
surgeons have cautioned against any proce- 
dure other than colostomy, while others 
have advised primary repair of the perfora- 
tion.”:37-11.12.21 The difference in viewpoint 
arises mainly from experiences with several es- 
sentially different sets of clinical findings. 

_ The sudden rupture of a diverticulum, which 
is by no means rare, may occur after a short 
but acute attack of inflammation. It may also 


~ occur without inflammation as a complication 
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of diverticulosis.? Contents of the bowel leak 
from the perforated area into the general peri- 
toneal cavity. Surrounding intestine and omen- 
tum have not had time to wall off the process 
and peritonitis becomes generalized. In these 
patients the perforated bowel may be easily 
mobilized; and because the wall of the bowel 
is not particularly edematous or friable, pri- 
mary closure is suitable. 

In other instances peridiverticulitis with ad- 
hesions to other viscera, epiploic fat tabs and 
omentum surrounds the acutely inflamed 
intestine. When perforation does take place, 
partial walling-off of the process has been in 
progress and upon exploration of the abdomen 
an inflammatory mass may be found from 
which purulent material and fecal matter 
exude. Here primary closure is quite another 
consideration and usually is out of the question. 
Even if the involved bowel can be liberated its 
wall is friable, edematous, congested and cov- 
ered by purulent exudate. Suturing usually 
produces a second opening larger than the 
first.2° The danger of spreading infection is 
great so that rather than unsuccessfully 
attempting to dissect into the mass, the area 
should be disturbed as little as possible. 

Perforation may not always penetrate into 
the abdominal cavity. Often it is retroperi- 
toneal or ruptures into some other viscus. If 
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retroperitoneal, an abscess forms followed later 
by a fistula. 


TREATMENT OF PERFORATION 


Primary Closure. The diagnosis of acute 
perforation is rarely made until the abdomen 
is explored. Usually acute appendicitis, per- 
forated peptic ulcer or some other surgical 
emergency is suspected. Feces and purulent 
material are discovered and if peridiverticulitis 
is minimal, there may be little or no inflamma- 
tory mass. Search for the perforation must be 
attempted. It may be hidden by epiploic fat 
or loosely adherent to small intestine. Once the 
ruptured diverticulum is discovered and the 
surrounding bowel wall is found to be fairly 
normal it can be quickly repaired. We prefer 
interrupted sutures of No. 000 chromic catgut 
or No. 35 atraumatic® alloy steel wire. If 
possible, the defect should be closed trans- 
versely. The abdominal cavity is thoroughly 
irrigated with saline solution until all gross 
contamination has been removed. Transverse 
colostomy may or may not be performed. Its 
indication depends upon the presence of in- 
flammatory involvement at the suture site. 

Exteriorization. Often moderate to severe 
inflammatory changes involve the bowel sur- 
rounding the site of perforation. Its wall is 
indurated, friable, edematous and thickened so 
that suturing is out of the question. In such 
circumstances exteriorization is the treatment 
of choice. Several methods may be employed. 
The colon is mobilized, and either the loop 
containing the perforation is brought out 
through the abdominal wall or the bowel is 
divided at the site of perforation and both 
segments are exteriorized. The latter procedure 
provides complete defunctioning as the proxi- 
mal stoma functions as a colostomy. The distal 
stoma can be irrigated. In the former procedure 
the loop of bowel is prevented from retracting 
by partly dividing its mesocolon so that fascia 
may be approximated. A glass rod or a rubber 
tube may be passed under the loop to hold it 
in place. A large-sized rectal tube or mushroom 
catheter is passed through the perforation into 
the lumen and sutured in place. The abdominal 
cavity is thoroughly irrigated with saline solu- 
tion before closing. 

Transverse Colostomy and Simple Drainage. 
If a large inflammatory mass is found at the 
site of perforation, which prevents demonstra- 
tion of the rupture, and mobilization of the 


involved bowel is impossible, transverse colos- 
tomy is performed. The abdominal cavity is 
thoroughly irrigated to remove gross con- 
tamination and a Babcock sump drain is placed 
adjacent to the infected tissues. 

Antibiotics. In each of the previously men- 
tioned methods antibiotics play a role of signal 
importance. One of the most useful of the newer 
technics is the injection of a neomycin solution 
directly into the colon well proximal to the site 
of perforation. A No. 16 or 18 needle is inserted 
into the bowel and attached to a 50 cc. syringe 
barrel (the piston has been removed). A solu- 
tion of 5 gm. of neomycin in 500 cc. of sterile 
saline is now poured into the syringe barrel 
and thus into the bowel. The site of injection 
is repaired by a small purse-string suture of 
fine silk. The solution is flushed through the 
entire length of the colon by manipulation, 
care being taken to avoid excessive pressure 
at the site of perforation. This procedure results 
in a rapid reduction of the intraluminal bac- 
terial flora so that further leakage from an 
unrepaired or unexteriorized ruptured diver- 
ticulum is rendered less hazardous. It is an 
excellent safety measure even though repair of 
the perforation has been successful or after 
exteriorization has been accomplished. A solu- 
tion of 1 gm. of streptomycin and 500,000 units 
of penicillin is instilled into the abdominal 
cavity through a Babcock sump drain after 
closing the abdomen. Penicillin and strepto- 
mycin are then continued parentally in the 
postoperative management. 

Definitive Treatment. Resection of the in- 
volved bowel must be considered after infection 
and inflammatory involvement have subsided. 
Usually a period of six weeks or more is re- 
quired contingent upon the circumstances. 


FISTULA 


Fistula is a sequela of perforation. It is fre- 
quently associated with abscess formation and 
considerable inflammatory reaction. The patho- 
genesis has its onset in the slow perforation of 
a diverticulum in the midst of peridiverticulitis 
with adhesions to an adherent viscus or ab- 
dominal wall. In a majority of cases abscesses 
form and penetrate through surrounding tissues 
to perforate bladder, kidney, other intestine, 
vagina, rectum, Fallopian tubes or abdominal 
wall. Purulent material may penetrate into 
retroperitoneal areas, particularly those in 
more dependent locations such as retrorectal, 
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presacral and supralevator spaces. Upon ex- 
ploring the abdomen in the case of diverticular 
fistula, considerable chronic inflammation is 
encountered and single or multiple abscesses 
may be ruptured in the process of mobilizing 
the infected bowel and fistulous tract. 


TREATMENT OF FISTULA 


No plan of surgical management is satisfac- 
tory unless it includes a complete resection of 
the diverticula-studded diseased bowel. The 
most conservative and frequently the safest 
approach” is a procedure consisting of three 
stages: (1) transverse colostomy, (2) resection 
of diseased bowel with removal of fistula and 
repair of involved viscus, (three weeks to three 
months after first stage), and (3) closure of 
colostomy. The disadvantages of this method 
are the several operations required and the 
inconvenience of colostomy. The second alter- 
native is primary resection of the bowel with 
repair of fistula in one stage. 

In making a decision between these two 
methods, it is necessary to consider the safety 
factor combined with the three-stage opera- 
tion.*4 A well patient is the goal to be achieved. 
The primary resection procedure has become 
more popular as a result of the antibiotic 
control of fecal bacterial flora. Our experience, 
however, has led us to select the stage opera- 
tions in the face of active inflammatory 
processes. If infection is minimal, primary 
resection is then the choice. In evaluating the 
individual patient, history, physical findings, 
sigmoidoscopic and roentgenographic studies 
are most important. In addition, the patient’s 
temperature is observed carefully over a period 
of five days to a week. If it is elevated, colos- 
tomy is the best approach. Additional sig- 
nificant findings are white blood count, differ- 
ential count and sedimentation rate. 

We seldom perform complimentary trans- 
verse colostomy at the time of primary resec- 
tion as we believe that if such is indicated, then 
primary resection is ill chosen. Nothing is lost 
by performing preliminary colostomy and later 
resecting the infected tissues after inflammation 


has subsided. 


STRICTURE 


The special problem presented by stric- 
ture accompanying diverticulitis is the ruling 
out of carcinoma. The frequency with which 
this is associated with diverticulitis is well 
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known.'*-*.24 Much can be learned from 
radiographic appearances, but there is no cer- 
tainty until the suspicious segment has been 
resected. 

Stricture due to diverticulitis is tubular in 
type and denotes persistent exacerbations of 
acute, subacute and chronic inflammation. 
Rarely is the segment of narrowed bowel found 
free of intramural abscess formation, ulcera- 
tion, edema and areas of necrosis. Total ob- 
struction is not very common, and when present 
is usually associated with peridiverticulitis and 
adhesions to small intestine with the presence 
of a large inflammatory mass. Partial obstruc- 
tion may become complete when inflammation 
is acute and associated with edema and mural 
induration. This is rather dramatically relieved 
by diversion of the fecal stream and defunc- 
tionalization. Associated small bowel obstruc- 
tion must be suspected in every such problem. 


TREATMENT OF STRICTURE 


As in dealing with the problem of fistula, a 
choice must be made between the three-stage 
procedure of colostomy, later resection and 
closure of colostomy, and primary resection 
without colostomy. Preoperative fever, ele- 
vated white cell count, rapid sedimentation 
rate and other systemic manifestations of in- 
fection indicate preliminary colostomy. Pri- 
mary resection may be considered for cases 
in which there is incomplete obstruction and 
infection is minimal. The great advantage of 
primary resection is the earlier removal of 
possible carcinoma. 

Obstruction often adds considerable diffi- 
culty in management. Of first importance is a 
correct diagnosis. Too frequently the small 
intestine is involved in peridiverticular infec- 
tion and the patient’s obstructive symptoms 
are due to blockage of this bowel and not to the 
tubular stricture. In such a situation transverse 
colostomy offers nothing. Exploratory lapa- 
rotomy will reveal the true condition as the 
colon is not nearly as distended as the small 
bowel. Preoperative scout films of the abdomen 
are requisite, and a thin suspension, low pres- 
sure instillation of barium through the rectum 
aids in diagnosis. 

Obstruction of the involved colon at the site 
of stricture will often vanish after defunc- 
tioning the colon by colostomy; in some in- 
stances we have observed the colostomy 
actually being closed later. This is to be con- 
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TABLE I 
MANAGEMENT OF DIVERTICULITIS (SEPTEMBER, 1940 TO NOVEMBER, 1955) * 


| 
Type of Colic Resection | Number | — 
/o 
— — 
Partial cystectomy with colic resection, open anastomosis 
Partial cystectomy, sigmoidectomy, with preliminary colostomy (three-stage) ............. 4 oO 
Ileocolectomy, abdominoperineal proctosigmoidectomy for associated adenocarcinoma of | 
7 o 
Abdominoperineal proctosigmoidectomy with preservation of sphincters.................. 6 o 
Left hemicolectomy with transplant of transverse colon to perineum, preservation of sphincters | I o 
Abdominoperineal excision (Miles) (associated I 


* Partial cystectomies: 11, or 15 per cent. 


demned since the inflammatory process soon 
returns. Radical treatment is needed and 
should consist of complete resection of involved 
bowel after obstructive symptoms and evidence 
of active infection have subsided. 


HEMORRHAGE 


Once considered a rarity, hemorrhage is now 
known to complicate both diverticulosis and 
diverticulitis in enough instances to give it 
equal rank in incidence to obstruction, per- 
foration or fistula. The bleeding is profuse and 
usually produces shock. Exsanguinations which 
resulted in deaths have been reported.!*:'® 
The blood may be bright red or dark in color 
with presence of clots. It occurs in diverticulosis 
as well as diverticulitis, and in our experience 
its incidence in the former has been greater 
than in the latter. The following criteria, ac- 
cording to Quinn and Ochsner," should be 
fulfilled in order to justify the assumption that 
the bleeding is from diverticula: (1) the 
passage by rectum of gross blood, either bright 
or maroon in color; (2) barium enema evidence 
of diverticulosis or diverticulitis; (3) absence 
of other intrinsic lesions on rectal or procto- 
scopic examination; and (4) roentgenographic 
studies demonstrating the stomach and small 
bowel to be normal. 


TREATMENT OF HEMORRHAGE 


Most cases of acute hemorrhage will respond 
to conservative measures. Hospitalization with 
complete bedrest is requisite. Blood trans- 
fusions are quickly instituted to control shock. 
Sedation, low residue diet and parenteral doses 
of high potency vitamin K are administered. 


Should bleeding continue, surgical intervention 
is necessary and should consist of resection of 
the involved bowel even though in rare prob- 
lems it means total colectomy. 

In conservative management after hemor- 
rhage has subsided, the patient is prepared for 
definitive resection of involved colic segments. 
To omit this is to invite further episodes of 
bleeding with perhaps disastrous results. 


TREATMENT OF ACUTE, SUBACUTE AND 
CHRONIC DIVERTICULITIS 


In considering the subject in its entirety we 
believe that in the absence of the surgical com- 
plications discussed previously, patients with 
acute, subacute and chronic diverticulitis 
should benefit from our accumulating evidence 
that preventive resection is justified.—*?!-28 
The indications for such intervention must be 
thoroughly evaluated in each _ individual. 
Symptoms, history, physical examination, sig- 
moidoscopic study and barium enema examina- 
tions are fully appraised. Periodic studies are 
made every three to six months in those pa- 
tients in whom preventive surgery is deemed 
unessential. 


OPERATIVE RESULTS 


Our experience with the management of 
diverticulitis from 1940 to November, 1955, 
encompasses a series of 189 cases. Of these, 
seventy-three underwent definitive treatment 
in the form of resection of diseased bowel with a 
mortality rate of 2.7 per cent. Fourteen patients 
of the 189 were treated by palliative operations 
with a mortality rate of 15.1 per cent. Con- 
servative measures were begun in one hundred 
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one patients. Most of this treatment reflects 
the conservative approach advocated before 
1950 of avoiding surgery except in patients with 
complications or suspicion of cancer. We do 
not have a complete follow-up on the patients 
not operated upon, but many of them were poor 


TABLE II 
REHABILITATION (SEPTEMBER, 1940 TO 
NOVEMBER, 1955) 
Number of patients resected........... 73 
Known patients free of symptoms..... . 51 
Known number of patients with periodic 
Known number of patients with _ 
distress (severe)...... 
Recurrent vesico-sigmoido-fistula. I 
Number lost to follow-up. . 14 
Completely rehabilitated (able to work) 54 
Rehabilitation rate. . 94.7 per cent 


surgical risks and in an elderly age group in 
which surgery was deferred unless complica- 
tions seemed eminent. 

Table 1 indicates the methods of definitive 
resection undertaken and the mortality rate. 


REHABILITATION 


The evaluation of any trend in surgical 
management cannot be fully appreciated with- 
out attention to returning the patient to good 
health and to those activities in which he 
participated before he became ill. In our series 
of resections follow-up studies were carefully 
made to determine the number of patients 
returned to health and occupations. (Table 11.) 


CONCLUSIONS 


Re-evaluation of the entire subject of surgical 
management of diverticular disease of the colon 
indicates a greater need for preventive resec- 
tion, particularly in the light of low mortality 
and morbidity now possible through the con- 
trol of colic bacterial flora, improved measures 
in nutrition and electrolyte replacement. 

Special problems will still persist despite 
preventive resection because in many patients 
the diagnosis of diverticulosis or diverticulitis 
is not made until a surgical complication 
develops. 

Acute or sudden perforation of the colon 
can usually be managed by repair of the site 
of rupture. Transverse colostomy may or may 
not accompany this procedure. If the bowel wall 
is friable, local repair is not recommended. 
Exteriorization, if possible, is the treatment 
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of choice. If the bowel cannot be readily 
mobilized, the inflammatory area is drained 
by a Babcock sump drain and transverse 
colostomy is performed. A neomycin solution 
(5 gm. in 500 cc. of sterile saline) is injected 
directly into the bowel lumen and _ flushed 
through the colon by gentle manipulation. 

Fistulas are treated by resection of the dis- 
eased bowel and removal of the fistulous tract. 
The viscus penetrated by the fistula (in our 
experience usually bladder) is repaired. If a 
patient shows preoperative evidence of active 
infection and inflammation, a_ three-stage 
procedure is best planned consisting of trans- 
verse colostomy, resection and closure of 
colostomy. Three weeks to three months elapse 
between colostomy and resection. 

Strictures are treated by resection. The 
ruling out of carcinoma is important, and 
because of its high incidence in diverticulitis 
primary resection rather than a three-stage 
operation is the procedure of choice if inflamma- 
tory reaction and infection are minimal. 

Hemorrhage, usually severe and accom- 
panied by shock, can be treated by conserva- 
tive treatment in most cases. However, each 
such patient must be prepared for resection 
of diseased bowel when blood loss has been 
controlled. 

Resection as a preventive measure in recur- 
ring episodes of diverticulitis can generally be 
undertaken in one stage. Prior to surgery the 
patient should be treated conservatively until 
acute infection, if present, has subsided. 

The authors’ series of seventy-three resec- 
tions were accompanied by a low mortality 
rate of 2.2 per cent. In this series are eleven 
partial cystectomies undertaken for repair of 
vesical fistulas; no deaths occurred. 

Palliative treatment has been outmoded and 
is rarely indicated unless other debilitating cir- 
cumstances preclude definitive management. 

Rehabilitation is excellent in a great majority 
of patients treated by resection provided a 
liberal segment of bowel is removed. Recently 
it has been our custom to perform left hemi- 
colectomy with anastomosis of the distal trans- 
verse colon to the low sigmoid or rectosigmoid. 
Recurrence of symptoms is uncommon. 
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Transvesical Prostato-adenomectomy with 


Primary Closure of Bladder 


R. Maur, M.p., Houston, Texas 


From the Section of Urology, Department of Surgery, 
Baylor University College of Medicine, and Veterans 
Administration Hospital, Houston, Texas. 


a. performed his modification 
of Harris’'*° transvesical adenomectomy 
in over 300 patients. Typically, on the first 
postoperative day the patient ambulates 
catheter-free, is not threatened by postopera- 
tive hemorrhage, empties the bladder com- 
pletely and is dry at incision. This is a report 
of Hryntschak’s procedure, performed in sixty- 
five unselected cases of prostatic hyperplasia. 


METHOD 


All patients had severe symptoms of prostatic 
enlargement ranging from weak stream with 
intractable pollakiuria to complete retention 
with or without overflow. All had a concen- 
tration of urea in the blood within range of 
intravenous pyelography; the latter was rou- 
tine. Screening for latent carcinoma was by 
multiple perineal punch biopsy under local 
0.5 per cent procaine hydrochloride. In patients 
with nodules open biopsy was done of the 
nodule and adjacent prostatic tissue by Belt’s* 
subanosphincteric approach. We have not 
as yet encountered cancer with enucleated 
adenoma. 

Debilitated patients were given blood pre- 
operatively, even when hemoglobin concentra- 
tion was normal, because of presumably con- 
tracted blood volume due to old age.?*.* 

The bladder was approached through Pfan- 
nenstiel’s*® incision, extending .between the 
lateral borders of the rectus muscles. The 
rectus sheath was divided without being 
stripped of overlying fat. Pyramidalis and 
rectus muscles were separated in the midline 
after mobilizing the rectus sheath at the linea 
alba from underlying muscle up to the pubis 
and for 2 cm. cephalad. 

The patient was placed in a tilted, head- 
down position so that the navel was lower than 
the pubis. The prevesical fascia was stripped 
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toward the pubis and not away from it. Entry 
into the space of Retzius was thus avoided. 
The anterior surface of the bladder was gener- 
ously mobilized from the peritoneum. 

The bladder was entered according to 
Hryntschak.*?:3* The Walther bladder rectrac- 
tor was used because it allows ample view of 
the vesical cavity without unnecessarily wide 
cystotomy. It is fenestrated and is composed of 
detachable blades.* The central blade was 
never used. After identifying the ureteral 
orifices and surrounding landmarks, the retrac- 
tor was removed and the prostate enucleated. 

Enucleation was performed without aid of 
rectal palpation in the first thirty-five cases. 
In later cases rectal palpation was employed, 
which we prefer because it: (1) pushes the 
prostate forward, (2) makes enucleation easier, 
(3) permits ready detection of residual adenoma 
in prostatic fossa, (4) maintains the correct 
plane and (5) allows bimanual pressure hemo- 
stasis immediately after enucleation. 

The bladder retractor was reintroduced and 
gauze sponges were immediately packed into 
the prostatic fossa. Ureteral orifices were re- 
identified and a generous V-shaped wedge was 
excised from the posterior lip of the bladder 
(Fig. 1, v), so that the base of the bladder 
became almost flush with the posterior surface 
of the prostatic fossa. 

The gauze sponges in the prostatic fossa 
were removed, and stay- and Z-sutures before 
ligation, Fig. 1, z; after ligation, Fig. 2, x) of 
No. 1-0 plain catgut were applied to the mar- 
gins of the prostatic fossa at about 5 and 
7 o'clock, by taking deep bites of 1 to 1.5 cm. 
These sutures were applied with long needle 
holders and No. 3 or 4 Mayo catgut needles, f 
which are strong enough not to break. If the 
posterior lip of the bladder was _ bleeding 
profusely, a Z-suture (Fig. 2, v) was applied. 
Any remaining spurters at the prostatic fossa 


*V. Mueller & Co., Chicago, IIl., GU 1922. 
+ SN-1o of V. Mueller & Co., Chicago, III. 
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were clamped and suture-ligated. If the pa- 
tient’s arterial pressure was 20 mm. or more 
below his normal, it was returned to normal 
by transfusion and/or by sympathomimetic 
drugs, depending upon cause(s) of drop, before 
hemostatic suturing was considered complete. 
This principle was overlooked in one patient 
(VAH 33489), thus necessitating reopening of 
the bladder for more hemostatic suturing on 
the evening of the operative day. 

A 24 F. rubber catheter (not latex) was intro- 
duced per urethra well into the bladder 
(Fig. 2, c) and fixed to the glans penis by a loose 
suture ligature of silk. This suture was applied 
with the penis maximally extended to avoid 
ensconcement of the catheter tip in the pros- 
tatic fossa. Transverse sutures of No. 1 plain 
catgut, one to three in number but usually one, 
were applied deeply across the prostatic fossa, 
as described by Hryntschak, to “pack off”’ 
venous oozing (Fig. 2, t.) The intravesical end 
of the catheter was then cut off elliptically 
2 to 3 cm. from the margins of the prostatic 
fossa so that the surface of the ellipse faced 
anteriorly. (Fig. 3.) 

The new Hryntschak catheter* has been 
used in the last fifteen cases. The catheter has 
an elbowed tip with one eyelet. The latter is at 
an optimal distance (6.5 cm.) from the sym- 
metrically distensible balloon. The catheter is 
introduced after applying, but before ligating, 
the transverse suture of the prostatic fossa. 
The transverse suture is ligated over the tip 
of the catheter so as to include the catheter 
within the suture. The balloon is inflated in the 
prostatic fossa with 15 cc. of water. This keeps 
the catheter in place but is not great enough 
to prevent shrinkage of the prostatic capsule. 

The bladder was closed by an inverting 
purse-string suburothelial suture of No. 1-0 
chromic catgut. Correct application of this 
suture is essential (Fig. 4) and is aided by 
palpating the lining of the bladder with the 
index finger in the cystotomy. A No. 12 
Ferguson needlet was used and four to five 
moderate bites around the cystotomy sufficed. 
(Fig. 4.) Hryntschak*?:** has described applica- 
tion of this suture in detail. If our first attempt 
at producing an inverted purse-string suture 
was imperfect, we replaced it. This suture was 


* Made by Firma Riisch, Wiirtemburg, Germany; 
and retailed by Metro Medical Distributors, Inc., 
Brooklyn, N. Y. 

7 SN-160 of V. Mueller & Co., Chicago, II. 
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usually reinforced with an overlying Z-suture. 
(Fig. 5.) Urinary leakage was thus prevented 
even when the bladder was allowed to become 
distended inadvertently to 400 cc. on the first 
postoperative day (VAH 38114). Valve action 
of the purse-string suture was demonstrated 
by readily introducing the tip of a closed for- 
ceps into the bladder lumen through the 
puckered dimple of the tightened suture 
although water would not leak out when 
injected into the bladder under moderate 
pressure. The bladder was irrigated with 
saline to test the adequacy of closure and 
hemostasis. 

The rectus sheath was sutured with closely 
set interrupted No. 1-0 chromic catgut. A fine 
soft rubber drain was inserted to the bladder 
closure. Scarpa’s fascia was apposed with 
running No. 3-0 plain catgut on each side of 
the drain. A 1 cm. cutaneous counterincision 
was made in the midline toward the pubis at 
a right angle to the main incision. (Fig. 6.) 
This small counterincision is important when 
the Pfannenstiel incision is used for prostatec- 
tomy with primary closure of the bladder 
because the transverse incision, being parallel 
to the lines of cutaneous tension, heals rapidly. 
Removal of the prevesical drain on the fourth 
or fifth postoperative day may leave a sub- 
cutaneous pocket of suppuration with pro- 
longed drainage unless premature closure of 
the drainage tract is prevented by such a 
counterincision. We have not had such drain- 
age in the forty-five or more cases in which 
this counterincision was used. The prevesical 
drain was sutured to the skin with silk. 

If the catheter had been sutured to the glans 
penis, it was now also taped to the penis, thus 
preventing traction upon the suture. The pa- 
tients never complained of pain from the suture 
when this had been done. The bladder was 
irrigated again in the operating room and the 
catheter left unclamped. The catheter was 
irrigated with about 30 cc. of saline every half 
hour until bleeding largely subsided; this 
usually occurred within six hours. The catheter 
was then irrigated every two hours. Slight to 
moderate suprapubic leakage occurred on the 
operative day in a few cases but was transient 
and inconsequential. Typically, the catheter 
was removed on the first postoperative day 
even when the urine was colored moderately 
with dark blood. The patients were able to 
empty their bladders readily and remained 
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dry suprapubically. Ambulation was on the 
first postoperative day. 

Vasectomy was not routine and was usually 
restricted to poor-risk cases, in which it was 
performed before enucleation. 

Preoperative medication was usually me- 
peridine hydrochloride, 75 mg., and atropine 
sulfate, 0.4 mg., intramuscularly. Anesthesia 
was by spinal pontocaine or general ether- 
ethylene with ample oxygen. 


RESULTS 


Mortality. There were no operative deaths. 
One postoperative death occurred; this patient 
(VAH 46751) had moderate hypertension and 
his congestive myocardial failure was regulated 
by mercuhydrin® and digitoxin. His blood loss 
was slight and he had a smooth postoperative 
course. However, he died abruptly after a 
bowel movement on the second postoperative 
day, at which time he was voiding freely with- 
out catheter. Autopsy was not obtained. 
Immediately before death neuromuscular signs 
were consonant with massive pulmonary 
embolus or intracranial hemorrhage. 

Postoperative bemorrbage occurred once (VAH 
33489). The patient’s bladder was closed while 
he was hypopiesic from anesthesia (systolic 
blood pressure 100 compared with his normal 
of 160 to 200) and when hemostasis thus ap- 
peared adequate. Upon return to the ward 
his systolic pressure was 200 mm. and he 
hemorrhaged. More hemostatic sutures were 
applied and his bladder was reclosed that eve- 
ning. On the twelfth postoperative day he bled 
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Z-sutures fully applied appear as X-sutures. 


verse suture (f); (u) ureteral orifices. 


(p) Peritoneal reflection. 


drain. 


Fic. 1. Prostatic fossa seen through the open bladder. (s) Stay-sutures through prostatic margin, right 
and left; (u) ureteral orifice; (v) wedge excised from posterior margin of prostatic fossa and apex of 
trigone; (z) Z-sutures, right and left, are being applied. 


Fic. 2. Prostatic fossa seen through open bladder. (c) Tip of urethral catheter emerging through 
fossa and grasped in a toothed clamp; (t) transverse suture being applied; (u) ureteral orifice; (v) wedge 
excised from posterior margin of prostatic fossa and apex of trigone with a hemostatic suture (x); 


Fic. 3. Margins of prostatic fossa apposed about indwelling urethral catheter by application of trans- 


Fic. 4. Application of inverting suburothelial purse-string suture for closure of cystotomy. The pyra- 
midalis and rectus abdominis muscles are being retracted from midline. The upper part of the diagram 
is toward the pubis. (p) Peritoneal reflection; (s) stay-sutures through cystotomy. 


Fic. 5. Application of Z-suture, over completed purse-string suture for reinforced closure of cystotomy. 


Fic. 6. Anterior view of lower abdomen and genital region. (a) Transverse suprapubic incision through 
skin crease about 2 cm. cephalad of cephalic ramus of pubic bone and about 10 cm. long; (b) midline 
counterincision, about 2 cm. long, through skin and subcutaneous fatty tissue; outlet for prevesical 
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moderately but required no catheterization. At 
that time he was markedly hypop othrom- 
binemic. 

Postoperative bleeding. A small amount of 
dark blood was usually lost during the first few 
postoperative days, not as clots but enough to 
give the urine a port wine color. This did not 
necessitate transfusion. 

Postoperative fever. Most patients were 
given penicillin and streptomycin during the 
first five postoperative days. Maximal oral 
temperature varied between 98.6° and 102.2°F. 
(average maximal temperature, 100.6°F.) and 
usually occurred on the second postoperative 
day. 

Two patients were febrile in the immediate 
preoperative period. The fever was attributed, 
after careful exclusion, to intraprostatic sup- 
puration: (1) One patient (VAH 33634) ran 
a septic, severely febrile course after cystos- 
copy, with oral temperature up to 103.8°F. 
The gram-negative bacillus in his urine was 
resistant to antibiotics in vitro. A go gm. 
adenoma was enucleated on the third day after 
cystoscopy, under “cover”’ of intravenous drip 
of oxytetracycline (s00 mg./L. 5 per cent 
dextrose in water). The maximal postoperative 
temperature was 102.2°F. on the day of surgery. 
The patient became definitively afebrile on the 
second postoperative day. On the fourth post- 
operative day epididymitis developed and the 
accompanying fever lasted two days. Three 
transverse sutures had been used across the 
prostatic fossa and the catheter was removed 
on the first postoperative day. (2) The second 
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Fic. 7. Pre- and postoperative cystometrograms (VAH 34450). -A-A- preoperative, on day of sur- 
gery; -o-o- third postoperative day; —e-e— thirty-eighth postoperative day. 


Fic. 8. Pre- and postoperative cystometrograms (VAH32973). -A-A-— preoperative, on day of sur- 
gery; —o-o- first postoperative day; -e-e— fourth postoperative day. 


Fic. 9. Pre- and postoperative cystometrograms (VAH 32605). -A~-A-— preoperative, on day of sur- 
gery; —o-o- first postoperative day; —e-e~ fifth postoperative day; —- A—A- fifteenth postoperative 


day. 
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Fic. 10. Pre- and postoperative cystometrograms (VAH 31922). -A-A~ preop- 
erative, on day of surgery; —o-o- first postoperative day; —e-e— third postopera- 
tive day; -A~—A- sixth postoperative day. 


Fic. 11. Cystometrograms (VAH 31062). -A-A- fourth postoperative day; 


-o-o~ fifteenth postoperative day. 


patient (VAH 39891), who had intermittent 
complete urinary obstruction, was febrile 
preoperatively in spite of sterile urine and 
negative urinalysis. His fever was refractory 
to all antibiotics. Prostatectomy was performed 
under intravenous oxytetracycline drip. He 
became definitely afebrile on the fifth post- 
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operative day. There were abscesses in the 
adenoma. 

Vesical spasms occurred in two cases (VAH 
32973 and 35632) but were few to absent by 
the second postoperative day. We have avoided 
using parasympathomimetic blocking drugs 
such as atropine and banthine.® 
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Fic. 12. , Cystograme (VAH 31062) on fourth (A), fifth (B) and sixth (C) postoperative ny ry The cn was 
definitively removed on the second postoperative day and was temporarily reintroduced only for the cystogram. 
Note widening of the internal urethral orifice (arrow) between fifth and sixth postoperative day, paralleling dis- 
ruption of the three transverse sutures confirmed by cystourethroscopy. 


Other postoperative complications were: reac- 
tion to penicillin or streptomycin (probably 
the former) with sloughing of practically the 
entire cuticle (VAH 27560) but without severe 
systemic reaction; two cases (VAH 28924 and 
33634) of epididymitis; and one case (VAH 
32299) of a draining subcutaneous purulent 
“stitch abscess” which proved to be an ex- 
truding 4 by 8 inch gauze sponge readily 
removed through the suprapubic prevesical 
drainage site several months after operation. 
The sinus then healed rapidly. In one case 
(VAH 42674) thrombophlebitis developed. 

Postoperative vesical tonus and pollakiuria. 
On the first postoperative day, after removal of 
the catheter, the bladder was capable of holding 
only 30 to go cc. of urine and the patient had 
to void every thirty to ninety minutes. Polla- 
kiuria was sometimes tantamount to incon- 
tinence and was due to markedly increased 
vesical tone. (Figs. 7 to 11.) One patient 
(VAH .30166) had a hypotonic bladder pre- 
operatively which reversed to hypertonic 
immediately after operation. (Fig. 10.) Thus 
a preoperative hypotonic bladder emptied 
completely on the first postoperative day and 
on succeeding days. One patient (VAH 32605) 
had a markedly hypertonic bladder with 
small capacity preoperatively; this gradu- 
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ally augmented in capacity after prostatec- 
tomy. (Fig. 9.) 

Vesical hypertonicity gradually diminished 
to normal postoperatively. (Figs. 7 to 11.) 
When patients were ready for discharge on 
the eighth postoperative day, they were 
emptying their bladders in volumes usually 
exceeding 200 cc. 

Fate of bemostatic sutures. Daily postopera- 
tive cystograms (Fig. 12) and cystourethroscopy 
in several good-risk cases (VAH 27465, 31394, 
31922, 32605, 33473, 31062 and 34450) showed 
that the No. 1 plain catgut transverse sutures 
across the prostatic fossa became disrupted by 
partial absorption between the fifth and 
seventh postoperative days, confirming the 
observations of Hryntschak.*?:** gross 
incrustations occurred. 

Fate of the prostatic fossa. It is commonly 
observed that the prostatic fossa contracts 
rapidly on the operating table. Further shrink- 
age is evident postoperatively in cystourethro- 
grams. There has been no stenosis of the in- 
ternal urethral orifice. Two patients (VAH 
39891 and 27041) who had pyuria and difficulty 
in voiding two months postoperatively were 
found by urethroscopy to have an epithelized 
narrow fibrous band across the distal end of 
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(B), third postoperative day; C, fourth postoperative day; D, fifth postoperative day; E, sixth postoperative day. 
Safety pin seen in B and C was attached to the prevesical Penrose drain. 


the prostatic urethra. This was_ resected 
transurethrally. 

Another patient (VAH 31973), who was 
relieved of an 80 gm. adenoma and who 
underwent suture hemostasis together with 
two transverse sutures across the prostatic 
fossa, had his bladder drained suprapubically 
by an indwelling catheter for fous days. The 
urethral catheter was removed on the seven- 
teenth postoperative day, at which time the 
patient voided freely and was dry at the 
incision. At this writing, over a year later, 
he continues to have a wide open vesical neck. 
We are convinced that the plain catgut sutures 
as such will not produce stenosis, even with 
delayed closure of bladder. 


Fate of the inverted portion of the bladder. 
Cystoscopy during the third postoperative 
week disclosed almost complete involution and 
total epithelization of a slightly wrinkled dim- 
ple in a small mound at the dome of the bladder. 

Residual urine was invariably absent from 
time of removal of the catheter. 

Force of stream was normal after bladder 
capacity was largely regained. 

Incontinence. There has been no permanent 
incontinence. Usually continence was complete 
within two weeks. Two patients (VAH 31375 
and 34450) showed delayed return of con- 
tinence. This was probably due to trauma to 
the external sphincter during enucleation. 
Extracapsular extravasation due to traumatic 


Fic. 13. Cystograms of patient (VAH 34450) whose capsule was perforated during surgery. A, preoperative film; 
; 
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perforation of capsule occurred in one of the 
patients (VAH 34450). (Fig. 13.) 

Blood loss at surgery was concurrently re- 
placed and was excessive largely because of 
time taken to explain and perform the hemo- 
static suturing in a teaching institution. We 
have put the average at a generous 600 cc., 
usually measured by weighing the sponges and 
measuring the volume of fluid in the bottle 
connected to the aspirator. Only one patient 
had to have transfusion postoperatively. This 
case has been discussed under “postoperative 
hemorrhage.”” In most cases the hematocrit 
upon discharge was practically identical with 
the immediate preoperative hematocrit. 

Postoperative blood urea. The blood urea 
tended to rise a few milligrams during the 
immediate postoperative period but soon 
reverted to normal. A uremic patient who had 
elevated but stable blood urea at the time of 
prostatectomy showed no rise even on the first 
postoperative day (VAH 46355). 

Immediate postoperative ureteral obstruction. 
Care was taken not to enclose the ureteral 
orifices in the sutures. A few good-risk patients 
underwent intravenous pyelography on the 
second postoperative day and showed no 
ureterovesical obstruction. One patient (VAH 
32605) showed no such obstruction although 
three transverse sutures had been applied to his 
prostatic fossa. In an early random case com- 
plete regression of preoperative bilateral hy- 
dronephrosis occurred after a Hryntschak 
adenomectomy.** Partial regression of hydro- 
nephrosis and hydroureter occurred in a 
seventy-seven year old man with an adenoma 
weighing 92 gm. (VAH 34082). 

Weight of tissue removed (mostly adenoma) 
was 5 to 96 gm., averaging 47 gm. 

Age of patients ranged between fifty-four 
and seventy-nine years. The average age was 
sixty-five years. 

Number of transverse sutures averaged 1.4. 
We now rarely apply more than two such 
sutures, and usually only one. 

Definitive removal of catheter was by average 
early on the second postoperative day. In our 
more recent cases the catheter has, to advan- 
tage, been removed on the first postoperative 
day. Port wine-colored urine has been no 
contraindication to removal of catheter. In 
the few cases in which there was leakage supra- 
pubically with indwelling catheter during the 


day of surgery, leakage definitively stopped im- 
mediately after removal of the catheter. 

Cases with open perineal biopsy. Open peri- 
neal biopsy for nodules, which proved to be small 
foci of hyperplasia, was done in three cases 
(VAH 25450, 25581 and 36805). The prostatic 
capsule was re-apposed with interrupted No. 
1-0 chromic catgut after the biopsy. The 
biopsy specimens were carefully studied in 
fixed preparations. Transvesical adenomectomy 
was carried out in the usual manner on the 
eighth or ninth day after biopsy. No difficulty 
in enucleation and no leakage through perineal 
incision occurred. 

Perforation of the prostatic capsule occurred 
inadvertently at least once (VAH 34450). 
The catheter was removed from this patient 
seventeen hours postoperatively; he remained 
dry at incision. His postoperative course was 
smooth although daily cystograms (Fig. 8) and 
cystometrograms were performed in the imme- 
diate postoperative period. The prevesical 
drain was reroved on the fifth postoperative 
day. The transverse suture was disrupted by 
partial absorption on the fifth postoperative 
day. No diverticulum resulted from this 
perforation. (Fig. 13E). 

Poor-risk patients (VAH 27230, 23095, 28391, 
32299, 33305 and 46751) had arteriosclerotic 
heart disease (ASHD) with decom pensation 
and were regulated with daily digitoxin. One 
patient (VAH 23095) also had advanced portal 
cirrhosis and diabetes mellitus; he died one 
year postoperatively in hepatic coma. Another 
patient (VAH 33305) had had myocardial in- 
farction three mon hs previously; preoperative 
medication was 100 mg. nembutal,® 8 mg. 
morphine sulfate and 0.4 mg. atropine sulfate 
hypodermically; anes'hesia was by ethylene- 
ether induction with ether maintenance. Our 
goal was to attain optimal cardiovascular- 
pulmonary and metabolic states in every pa- 
tient prior to adenomectomy. 

For this series it was decided to treat poor- 


risk patients with open adenomectomy rather 


than transurethral resection, mainly for two 
reasons: (1) We had adequate suture hemosta- 
sis. (2) Our residents were accumulating quan- 
titative data on operative weight gain of 
patients undergoing transurethral resection of 
the prostate. They found that the amount of 
fluid absorbed during transurethral resection 
varies directly with blood loss (about 9 cc. of 
fluid absorbed per 1 cc. of blood lost) and that 


t 
4 
4 
> 
Ja 


Maluf 


absorption of as much as 1,200 cc. within one 
hour of resection was not uncommon. 

Emergency adenomectomy. Threepatients 
(VAH 31062, 42674 and 47581) underwent 
emergency transvesical adenomectomy for post- 
cystoscopic hemorrhage. Approximately 500 cc. 
of blood were evacuated from each bladder. In 
each case the prostate was still bleeding pro- 
fusely when the bladder was opened. The 
postoperative course was uneventful; the 
catheter was removed on the first to second 
postoperative day and one patient (VAH 
30162) was catheterized shortly after opera- 
tion for daily cystograms and cystometro- 
grams. (Fig. 11.) Morbidity, sepsis from repeat 
irrigation and unnecessary blood loss may be 
prevented by emergency enucleation if the 
patient receives adequate transfusion imme- 
diately before anesthesia and surgery. Since 
postcystoscopic hemorrhage is always immi- 
nent, although uncommon, we advise cystoscopy 
only after the patient has had optimal correc- 
tion of his cardiovascular-pulmonary and 
metabolic states, 1.e., after he has been evalu- 
ated and regulated. This was so in these three 
cases. 

Multiple simultaneous surgery. One patient 
(VAH 33473) underwent ureterotomy through 
an anterior muscle-splitting incision for removal 
of a large, completely obstructing calculus in 
the lumbar portion of the ureter. This was 
immediately followed with transvesical adeno- 
mectomy. Trauma of a repeat anesthesia and 
“alarm reaction” were thus avoided. 

Contraindication to transvesical adenomectomy 
is a defect in the lower central abdominal wall. 
Inguinal hernia, repaired or small, has not 
proved to be a contraindication. Several of our 
patients had undergone inguinal herniorrhaphy 
and some had unrepaired inguinal hernias 
which actually regressed after suprapubic 
prostatectomy. One poor-risk patient (VAH 
33305) had two repaired inguinal hernias 
which at the present writing, over one year 
after prostatectomy, show no sign of recurrence. 


COMMENTS 


Hemostatic suturing at prostatic fossa. Tam- 
ponade “‘hemostasis”’ at the prostatic fossa, by 
pack or inflated balloon, is being viewed with 
increasing disfavor because of unreliability 
and tendency for late sequela such as sepsis 
or hemorrhage. This also applies to hemostasis 
by traction on an indwelling balloon catheter. 


It is best not to interfere with contraction of 
the prostatic fossa, which aids venous hemo- 
stasis. The most serious bleeding after enuclea- 
tion occurs from fine arteries at the margins of 
the prostatic fossa: prostatic branches of the 
inferior vesical artery or arteries. This was 
known to Walker,® Mertens,*! Lower,*® Harris 
(loc. cit.) and others who have applied hemo- 
static suture ligatures to the mergins of the 
prostatic fossa, and was thoroughly supported 
by the detailed studies of Flocks'! on the arte- 
rial supply to the prostate. Minute spurters 
from pudendal and middle hemorrhoidal arter- 
ies to apex and lateral margins of the prostate, 
respectively, can be controlled by a few minutes 
of pressure on a gauze sponge in the prostatic 
cavity. Harris originated the deep transverse 
hemostatic suture through the prostatic cavity. 
He ligated this suture before introducing the 
urethral catheter, which was often difficult. 
Hryntschak**:*3 introduced the catheter before 
ligating this suture and included the catheter 
within it. This suture packs venous ooze within 
prostatic fossa and permits natural contraction 
of fossa. 

Suture hemostasis at the prostatic fossa was 
first systematized by Harris (loc. cit.). His 
technic was practiced often by Hryntschak,”**7 
who found it a significant advance. Harris’ 
method was simplified and improved by Hrynt- 
schak.*?:33 Sorrentino*4 used Hryntschak’s modi- 
fication in 508 cases, with over-all satisfaction. 

Among those who have closed the bladder 
primarily, Hey,?4 Reinle and MacDonald,*? 
Stock and Wells,®** Ritter and Ritter,®* Anda! 
and Mgllerud* have fulgurated bleeders after 
transvesical enucleation. Hemostasis by suture 
is more secure than by fulguration, hence the 
practical absence of secondary (i.e., delayed) 
hemorrhage after transvesical adenomectomy 
with suture hemostasis. The precariousness of 
hemostasis by fulguration is recognized by 
surgeons experienced in transurethral resectino 
(O’Brien et al.*%). Some authors who have 
closed the bladder primarily have used cellu- 
losic acid (oxidized cellulose, oxycel®) in the 
prostatic fossa for hemostasis (Stockwell,*® 
Eikner," Reinle and MacDonald,*? Stump and 
Thumann,*”*8 Borgstrém,> and Méllerud*). 
This substance produces an artificial clot with 
marked affinity for erythrocytes. Its disad- 
vantages, especially in a primarily closed 
bladder, are: (1) obstructive, essentially non- 
absorbable particles in the bladder and pros- 
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tatic fossa which can hinder micturition; (2) 
inhibition of thrombin; (3) inhibition of epi- 
thelization; and (4) existence of a nidus in 
which bacteria can multiply. Some of the 
aforementioned authors also have used gel- 
foam,® which is less objectionable than cellu- 
losic acid. 

Primary purse-string closure of bladder. 
Primary closure of the bladder after trans- 
vesical adenomectomy has been sporadic (Grun- 
ert,'7 Mertens,*! Lower,** Hey,?4 Reinle and 
MacDonald,*®? Stockwell,®** Eikner,!® Stock and 
Wells, Stump and Thumann,*. B¢grgstrém,°® 
Anda,! Chimenti and Saraceni,? Ritter and 
Ritter,®* and others). Primary closure of the 
bladder is warranted when there is adequate 
hemostasis at the prostatic fossa. 

Closure of the cystotomy by an inverting 
suburothelial purse-string suture was appar- 
ently first performed on patients by Hrynt- 
schak.*? Brenner® studied bladder closure in 
dogs and human cadavers. In one dog he 
actually inverted the already everted muscu- 
laris by using an inverting purse-string suture. 
He pointed out that the earlier contemporary 
protagonists of suprapubic cystotomy, i.e., as 
against perineal cystotomy, were proponents 
of bladder closure. Sepsis, resulting from lack 
of prevesical drainage and inadequate bladder 
suture, then discouraged primary closure of the 
bladder. By distending the bladder in human 
cadavers Brenner showed the mechanical ad- 
vantage of the purse-string suture compared to 
longitudinal suturing. His priority in the use 
of purse-string sutures for bladder closure (in 
dogs and human corpses) was recognized by 
von Hacker'® who suggested closure with 
purse-string sutures of silk in series. Prives®! 
studied various types of bladder closure with 
silk and catgut. He presented a detailed sum- 
mary of all previous work. 

Early catheter-free micturition. It is noted 
herein that a probable advantage of early 
postoperative catheter-free micturition without 
leakage is prevention of stenosis at the vesical 
neck. Another advantage is freedom from a 
major avenue of sepsis. The catheter is a 
foreign body forming contact with a raw 
wound—the prostatic fossa—and communicat- 
ing with a bacteria-rich exterior. If a patient 
could empty his bladder completely, as did all 
of our fifty patients, a catheter would be 
undesirable. In analysis of febrile responses 
following transurethral resection Marshall“ 
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noted that ability to remove the catheter early 
was favorable. In our series the average maxi- 
mal oral temperature was 100.6°F. The average 
postoperative day of maximal temperature was 
1.4, and the average postoperative day when 
the patient remained afebrile was 3.7. Our 
patients were free from sepsis even when the 
bladder was infected preoperatively. 

Another disadvantage of the indwelling 
catheter is that it tends to reduce ambulation; 
the elderly patient feels anchored to bed. On 
the other hand, when the capacity of his 
bladder is temporarily reduced by increased 
myovesical tone, he is apt to get out of bed 
frequently to void. A further disadvantage of 
the indwelling catheter is sporadic pain referred 
to penis during vesical contraction. 

Blood loss. The average amount of blood 
lost at surgery was at most 600 cc. This rela- 
tively large loss was mainly due to time lapse 
while residents were taught hemostatic sutur- 
ing. The blood lost was almost concomitantly 
replaced on the operating table. An important 
finding was absence of necessity for postopera- 
tive transfusion except in one case in which 
there was a lapse in operative technic. Hrynt- 
schak and Kanzler** reported an average loss 
of 258 cc., measured by the method of Gatch 
and Little.'* Goodyear and Beard," and 
Headstream and Marrin®* found that a dis- 
tended “‘hemostatic”’ bag in the prostatic fossa 
increases blood loss, to say nothing of pain and 
spasm. Their blood loss did not seem to be 
related to hyperpiesia or age. In five cases of 
transvesical enucleation by Goldstein and 
Rubin™ the average operative blood loss was 
278 cc. Pilcher and Sheard,®® Nesbit and 
Conger,” and Goodyear and Beard'® have 
measured blood loss during transurethral 
resection. Nesbit and Conger reported that in 
22 per cent of 100 consecutive cases over 
250 cc. were lost and that postoperative bleed- 
ing was probably twice as much. 

The patient who has undergone transvesical 
enucleation and who has had suture hemostasis 
at the prostatic fossa will be practically free 
from secondary hemorrhage. Harris did not 
experience it in over 350 cases; Hryntschak** 
had only one in 300 cases; we have had one in 
50 cases. Our patient, however, who had ab- 
normally low prothrombin activity, had only 
a light hemorrhage which never caused ob- 
struction. Transvesical enucleation with “hemo- 
stasis”’ exclusively by gauze pack or balloon 
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catheter can result in severe secondary hemor- 
rhage during the period of hospitalization in 
over 5 per cent of the cases.®! 

Fate of the prostatic fossa. It is common 
experience that the prostatic fossa begins to 
shrink soon after enucleation. Goodyear and 
Beard'® note that the prostatic fossa contracts 
50 per cent within a few minutes after enuclea- 
tion. Within the first six to twelve postopera- 
tive hours the fossa contracts by another 
25 per cent; it then contracts gradually until 
completion. '® 

Stenosis at the vesical neck, complete or 
partial, has been noted after all methods of 
open prostatectomy. Millin*® found an inci- 
dence of 2 per cent even in the “best of hands.” 
When stenosis occurs, it begins and is complete 
within a few to several weeks postoperatively 
(Walker, Irwin,*® Millin,** Goldstein and 
Rubin,'* Brea,? Nelson and McCormack, 
Bitschai and Axler,‘ Mimpriss** and others). 
There has been no stenosis in our series and 
none in the 300 cases of Hryntschak.** Hrynt- 
and Harris!**? reported no stenosis 
in a total of 434 cases of adenomectomy using 
the unmodified method of Harris (371 from 
Harris and 63 from Hryntschak), in which the 
bladder was closed primarily. As noted hereto- 
fore, the transverse sutures of plain catgut are 
disrupted by partial absorption between the 
fifth and seventh postoperative day. 

In the stenosing cases of Goldstein and 
Rubin,'* Walke:® and Irwin, and most of 
those of Millin,** there was suprapubic urinary 
drainage. In some of the cases of Millin*® and 
Mimpriss** the patients had had enucleation 
retropubically or perineally and urine drained 
through the incised prostatic capsule. 

Postoperative stenosis at the vesical neck 
has been divided into membranous and 
cicatrization types by Millin.4? The former 
was ascribed to cross union of torn edges of 
vesical urothelium over the prostatic cavity 
and was considered to occur only if micturition 
had been delayed until the membrane had 
formed. The latter was ascribed to operative 
deactivation of the trigonal muscle fibers, thus 
permitting the circular muscles at the vesical 
neck to close the vesical outlet unopposed by 
pull of the trigonal muscle. This was thought 
to result in fibrosis and shelf-formation at the 
vesical outlet. This hypothesis is supported by 
the anatomic studies of Hunter*® and Uhlen- 
huth®® on the musculature of the bladder. 


Such stenoses can usually be relieved by 
“revision” of the vesical neck through cys- 
totomy, as the aforementioned authors and 
Nelson and McCormack** testify. 

Prevention of stenosis may be aided by 
removing a generous wedge from the posterior 
lip of the bladder after the enucleation (Millin), 
although stenosis has occurred even after this 
had been done (Bitschai and Axler*). Harris did 
not excise a wedge from the posterior lip of 
the internal urethral orifice but sutured this 
lip down to the prostatic capsule in the midline. 
The most reliable prophylaxis appears to be 
precise pr mary closure of the bladder with 
early postoperative catheter-free micturition. 
Presumably, micturition maintains the vesical 
neck open. This appears to be the cogent 
explanation for absence of such stenosis with 
adequate primary closure of bladder. 

Preoperative vasectomy was not performed 
routinely. There were two cases of epididymitis. 
We have the “clinical impression” that if 
vasectomy is to be of value in reducing inci- 
dence of epididymitis it should be performed be- 
fore the patient is catheterized or cystoscoped. 

Potentia coeundi. The method of transvesical 
enucleation of the prostate does not damage 
the sympathetic and parasympathetic nerve 
fibers of erection and ejaculation because the 
procedure is performed within the surgical 
capsule and there is no zone of thermal injury 
beyond the plane of enucleation. In 291 cases 
of transvesical enucleation with bilateral vasec- 
tomy on patients of an average age of sixty- 
nine years, the operation did not reduce the 
ability for intercourse in the vast majority of 
those who had been preoperatively capable.!” 
Often there was a rise in libido. One hundred 
unselected patients who had undergone pros- 
tatectomy (average age sixty-nine) were inter- 
rogated one year postoperatively (Meuser and 
Haschek, 1952). Up to the age of seventy 
there was no significant change in the potentia 
coeundi (libido, erection, ejaculation). Above 
seventy years of age there was a significant 
drop and no improvement. On the other hand, 
perineal enucleation of the prostate regularly 
abolishes capacity for erection and ejacula- 
tion.*” This is believed due to injury to branches 
of the nervus pudendus and to severing of the 
nervus perinei. Perineal enucleation, therefore, 
should not be performed in patients who have 
potentia coeundi and for whom the latter is 
important. 
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Hryntschak’s procedure in cases of irreversible 
uremia. Harris?! insisted on a _ satisfactory 
excretion of indigo carmine (maximal concen- 
tration in the urine at ten minutes if given 
intravenously); otherwise he required pre- 
liminary drainage by indwelling catheter. 
Hryntschak**** required a non-protein nitro- 
gen of 50 mg. per 100 cc. or less. He was 
successful in attaining that value in practically 
all cases by employing an indwelling urethral 
or suprapubic catheter. We are in accord 
with the generally accepted principle that when 
the patient is even only slightly uremic, an 
indwelling urethral or suprapubic catheter 
should be used until uremia is abolished or 
until the concentration of blood urea, although 
elevated, has remained stable for a few weeks. 
During that critical time the patient’s water 
content and electrolyte pattern should be kept 
as close to normal as possible.*® 

Hryntschak’s method has been used without 
preliminary delay in two patients with bilateral 
hydronephrosis and hydroureter secondary to 
prostatic enlargement. Both patients (VAH 
34982 and the patient represented by Figures 
A and B in the translator’s preface to Hrynt- 
schak’s book**) had regression of hydronephro- 
sis and hydroureter. In the writer’s experience, 
histologic preparation of such ureters stained 
with Masson’s trichrome to differentiate con- 
nective tissue (blue) from muscle (red) show 
that these ureters are not fibrosed but have 
an enlarged muscular coat even in cases of 
terminal uremia from urinary retention sec- 
ondary to prostatic hyperplasia. Such ureters 
would thus be expected to undergo reduction 
in caliber upon decompression. 

Perforation of the prostatic capsule occurred 
in at least one case (VAH 34450). Use of the 
prevesical soft rubber drain rendered a benign 
postoperative course. (Fig. 13.) The catheter 
was definitively removed on the first postopera- 
tive day. 


SUMMARY 


1. Hryntschak’s modification of Harris’ ad- 
enomectomy was performed in sixty-five un- 
selected cases. 

2. The catheter was definitively removed on 
the first postoperative day in most cases. This 
appeared advantageous in reducing or pre- 
venting morbidity (pain, fever, voluntary 
confinement to bed). The patients remained 
dry suprapubically. 
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3. At that time the patient was able to 
empty his bladder completely although the 
initial postoperative tidal volumes were small 
(30 to go cc.), probably because of surgically 
induced hyper-irritability of the bladder. The 
patient therefore voided frequently. Few pa- 
tients had vesical spasm during the first twenty- 
four to forty-eight hours postoperatively. 

4. Tidal volumes increased rapidly after 
surgery. By the eighth postoperative day they 
were close to 200 cc. 

5. There was one case of postoperative 
hemorrhage. This was secondary to a lapse in 
fundamental hemostatic technic. 

6. The transverse sutures of plain catgut at 
the vesical neck became disrupted by partial 
absorption on the fifth or sixth postoperative 
day. 

7. The Hryntschak procedure was safe even 
with bilateral hydronephrosis and hydroureter 
secondary to prostatic hyperplasia. It was safe 
in prostatic adenoma with abscesses and fever, 
and in moderate “‘irreversible”’ uremia. 

8. The Pfannenstiel incision was performed 
in nearly all cases. A small midline counter- 
incision at right angle to the main incision was 
suitable in averting rapid superficial closure 
of the wound and thus in preventing collection 
of seropurulent fluid subcutaneously. 

g. There was no operative death. There was 
one postoperative fatality, probably from 
intracranial hemorrhage in a poor risk pa- 
tient. Otherwise there was no severe com- 
plication. There was no permanent or prolonged 
incontinence. 
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Rupture-Perforation of the Esophagus 


A REPORT OF SEVEN CASES 


KENDALL E. SAUTER, M.D., Milwaukee, Wisconsin 


From the Surgical Clinics of the Milwaukee County 
Hospital and Marquette University School of Medicine, 
Milwaukee, Wisconsin. 


F® many years perforation and spontaneous 

rupture of the esophagus have been known 
to exist, but it would seem that the clinical pic- 
ture resulting from these conditions is not 
widely recognized and as a result the diagnosis 
is frequently not considered. The seven cases 
reviewed herein were seen at the Milwaukee 
County Hospital during the years 1949 to 
1954. (Table 1.) 

Perforations following trauma, 1.e., instru- 
mentation and ingestion of foreign bodies, 
should be easily recognized and surgical correc- 
tion offers excellent chances of recovery. Per- 
forations due to intrinsic diseases, those due to 
spontaneous rupture and those due to external 
trauma are more difficult even for the experi- 
enced observer and temporizing is the rule. 
Eliason and Welty,? in a review of the literature 
in 1946, listed forty-one cases of spontaneous 
rupture with an associated mortality of 100 per 
cent. In more recent years, however, additional 
cases have been reported with reduced mortal- 
ity. Mackler,® in 1952, cited sixteen cases 
treated by thoracotomy and primary suture. 
Of these, eleven survived giving a mortality of 
31 per cent. 

The causes of perforation of the esophagus 
may be divided into extrinsic, intrinsic and 
spontaneous rupture. Extrinsic causes are in- 
strumentation, swallowing of foreign bodies, 
penetration of extrinsic infections, aortic 
aneurysms and external trauma. Intrinsic 
causes are tumors of the esophagus, esophagitis, 
ulceration and diverticula. 

The first case of spontaneous rupture was 
that reported by Borhaave in 1724. Ridgeway 
and Duncan’ listed thirty-five cases of spon- 
taneous rupture. Of these, eighteen had obvious 
alcoholic histories. Numerous references have 
been made to gluttony, alcoholic debauch, 
forceful regurgitation and rupture. 
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McKenzie’ reported that the weakest point 
of the esophagus is just above the diaphragm. 
He believed the left lateral wall was more prone 
to rupture. This work has been confirmed in 
animals by Mackler.® These findings have been 
borne out in both our operated and autopsied 
cases. Williams and Boyd,’ as a result of 
animal experiments, postulated that rupture 
must be preceded by some weakness of the 
esophageal wall. We believe that rupture can 
and does occur without any evidence of pre- 
existing disease. | 

Mackler® has postulated that spontaneous 
rupture occurs as a result of severe vomiting. 
In instances of repeated vomiting or in the 
presence of alcoholic intoxication there may be 
a lack of coordination of the vomiting centers. 
Physiologically, vomiting results from an 
increase of intra-abdominal pressure due chiefly 
to sudden contracture and descent of the 
diaphragm and contracture of the abdominal 
muscles. An incisure appears at the lower end 
of the stomach and the cardia opens. The 
stomach contents are thus pushed up into the 
esophagus. If, however, the structures at the 
upper end of the esophagus, namely, the crico- 
pharyngeus muscle and glottis, do not open 
simultaneously, there is great increase in 
intraesophageal pressure. This results in poten- 
tial rupture at its weakest point, namely, the 
lower third, just above the cardioesophageal 
junction. 

Some patients may have esophagitis or 
esophageal ulcers prior to perforation. This 
may have been the case in some of our mental 
patients and in others too ill to give an ade- 
quate history. The diagnosis of esophageal 
ulceration is notoriously difficult to demon- 
strate by fluoroscopy. 

Cases of rupture due to external trauma are 
reported by Aldrich and Anspach,! Hunt* and 
Pembleton.’ One of our cases falls into this 
group. Under these circumstances rupture is 
probably facilitated by sudden trauma to the 


Ae 
> 
4h 
2 
: 
4; 
. . 
fe 


Rupture-Perforation of Esophagus 


TABLE I 
SUMMARY OF CASES 
Case | Age and Sex | Duration | Emphysema | Vomiting Results Surgical Treatment 

I 74,M 48 hr. Yes Yes Died in 22 days Closed drainage 
ul 68,M 5 hr. No Yes Died in 34 hr. None 
il 65,M ? Yes ? Died in 36 hr. Repeated thoracentesis 
Iv 56,M 4 days Yes Yes Died in 19 days Closed drainage and 

thoracotomy 
Vv 26,M 2 hr. Yes No Died in 20 hr. None 
VI 57,M 6 hr. Yes Yes Died in 7 days from enteroco- | Thoracotomy 

litis 

vu 53,.M 72 hr. No Yes Recovered Thoracotomy 


abdominal muscles with increase in intra- 
abdominal pressure similar to that which 
occurs in vomiting. 

Several cases in which rupture occurred 
during an epileptic attack have been reported 
in the literature.6 These ruptures were noted 
shortly after a heavy meal had been eaten. 
Here, undoubtedly, the mechanism is similar. 

Pathology. In spontaneous cases the patho- 
logic picture usually consists of a linear tear 
in the left lateral portion of the esophagus just 
above the diaphragm. The margins of the 
rupture show round cell infiltration of mucosa 
and muscularis with some destruction of the 
epithelium. In most cases microscopic evalua- 
tion is difficult because of adjacent digestion 
and infection. Rupture occurs first into the 
mediastinum. Usually in a few hours digestion 
of the mediastinal pleura occurs and it ruptures 
into the left and sometimes both pleural cavi- 
ties. Air first dissects up the mediastinum, then 
into the root of the neck, and finally over the 
anterior chest. Subcutaneous emphysema oc- 
curred in five of our seven cases. It was not 
present in Case vir because immediate perfora- 
em tion occurred into the pleural cavity, offering 
A free exit for the fluid and air and thereby 
eS resulting in a lack of dissection into the upper 
mediastinum. Prior to extension of the emphy- 
sema in the subcutaneous tissues or rupture 
into the pleura with resulting pneumothorax, a 
diagnosis can only be suspected by the presence 
9 of mediastinal air or fluid level in the upright 
chest film. 


The cases of spontaneous ruptures and most 
of the perforations of esophageal ulcers, if 
allowed to proceed unaltered, invariably result 
in death from overwhelming toxemia due to 
extensive mediastinitis and irritative gastric 
contents in the pleural cavity. 

Signs and Symptoms. The clinical picture 
is usually fairly typical. Some patients give a 
history of having been on an alcoholic spree 
with resultant severe vomiting. Most patients 
give a prior history of upper gastrointestinal 
distress or vomiting, or both. Following this 
they are seized with a severe pain in the chest 
beneath the sternum or epigastrium with 
radiation into the back. The pain is excruciating 
and constant, and the taking of food or water 
only accentuates it. Occasionally, the pain will 
make its appearance after a blow to the ab- 
domen or chest. If seen within the first few 
hours (as in perforated peptic ulcers), the 
picture is fairly clear. If seen after several days, 
pain may not be prominent and signs of toxicity 
are predominant. 

Examination will reveal a patient who is 
acutely ill with fever, rapid pulse and some- 
times, shock. The respirations are rapid and 
labored, especially with pleural extension, and 
‘the skin is cold and clammy. The patient may 
appear cyanotic, and the upper abdomen may 
be tender and rigid. These may be the only 
findings in the early stages. Roentgenograms 
of the chest, if taken early, usually show 
mediastinal emphysema. If taken later, how- 
ever, more characteristic signs become evident. 
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The chest shows signs of pleural effusion uni- 
laterally or bilaterally. Unilateral involvement 
is usually confined to the left chest. The heart 
and trachea may be shifted to the right. In 
early stages the history and onset may suggest 
a perforated peptic ulcer. Several instances 
have been reported in which surgeons per- 
formed abdominal explorations for ruptures 
of the esophagus. The initial impression in our 
last two cases was that of perforated peptic 
ulcer. Subcutaneous emphysema of the neck 
is a prominent sign and occurred in seventeen 
of twenty-seven cases of Ridgeway and Dun- 
can,’ and in 50 per cent of the cases reported 
by Eliason and Welty.? This sign was present 
in five of our seven cases. A sign which has 
been of some value to us is the presence of a 
crackling sound synchronous with the heart 
beat. This was present in two of our last three 
cases. 

X-ray examination at later stages shows 
mediastinal emphysema, pneumothorax, pleu- 
ral effusion or pneumohydrothorax. On sus- 
picion of a perforation the diagnosis can be 
readily established by having the patient ingest 
40 to 60 cc. of radio-opaque oil under fluoros- 
copy. The media can be readily seen to enter 
the pleural cavity or a sinus tract into the 
mediastinum. Barium is somewhat irritative 
and therefore oil is preferred. 

Several other conditions may be confused 
initially. These consist of coronary occlusion, 
acute hemorrhagic pancreatitis, spontaneous 
pneumothorax, spontaneous mediastinal em- 
physema, dissecting aneurysm of the aorta, 
rupture of the diaphragm and incarcerated 
hiatal hernia. The previously described x-ray 
examinations should serve to separate these 
conditions from that of perforated esophagus. 

Treatment. Although some of these patients 
may be in terminal states when first seen, early 
surgery offers the only hope. Treatment with 
antibiotics has not influenced the course of the 
disease in our experience. Some cases have 
been treated by drainage of the chest. This was 
attempted in three of our earlier cases with dis- 
appointing results. 

The preferred method of treatment consists 
of thoracotomy and primary suture of the 
esophagus. Water-seal drainage of the chest 
is then carried out, and an inlying Levin tube 
is retained about three days for feeding pur- 
poses. Adequate antibiotics and liberal treat- 
ment of the shock by blood transfusion has 
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also helped greatly. Four of our patients did 
not undergo surgery, and all died. Three were 
treated by thoracotomy and of these, one sur- 
vived. The first patient was operated upon at 
a very late date, and the second patient died 
from an unfortunate complication. The third 
lived, but had a very stormy and extended 
convalescence. 

The time factor is of great importance, as 
it is in perforations of the stomach and duo- 
denum. The patient may die within a few hours. 
On the other hand, in some cases surgery may 
involve dealing with an exceedingly ill indi- 
vidual who is poorly able to tolerate the effects 
of major surgical intervention. In our patients 
operated upon, however, it is remarkable how 
much improvement occurred upon opening the 
mediastinum, closing the esophagus and clean- 
ing out the pleural cavity. After several days 
the torn esophagus becomes exceedingly friable 
and difficult to close, as illustrated by the dis- 
ruption of the suture line in two of our cases 
in which late surgery was performed. 


CASE REPORTS 


CaseE1. O.L., a seventy-four year old white 
man, entered the hospital complaining of upper 
abdominal pain with radiation into the chest 
and left shoulder. Twenty-four hours pre- 
viously diarrhea had developed followed by 
vomiting. He had been in this hospital in 1941 
with dyspepsia. Gastroscopic and fluoroscopic 
examinations made then revealed no significant 
findings. 

On the present admission the temperature 
was 99.6°F., pulse 106, respirations 36 and 
blood pressure 139/70. The neck veins were 
engorged, respirations were labored and sub- 
cutaneous emphysema extended upward from 
the clavicles bilaterally. The breath sounds 
were decréased throughout the entire right 
lung with hyper-resonance in the left apex 
and dullness in the left base. The abdomen 
was distended, and voluntary rigidity and 
tenderness were present in the epigastrium and 
right upper quadrant. 

Left thoracentesis removed 550 cc. of brown- 
ish material, and resulted in relief of symptoms. 
Roentgenograms of the chest showed patchy 
infiltrations of the lower third of the right base 
and hydropneumothorax on the left. 

Daily chest aspirations were instituted and 
on the tenth day closed drainage was estab- 
lished. Three days later gastric contents were 
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noted in the drainage tube, Levin suction was 
begun, and parenteral fluids were started. The 
patient was confused and uncooperative and 
surgery was deemed inadvisable. The patient’s 
course continued to go downhill and he died 
twenty-two days after admission. 

Autopsy showed three areas of ulceration 
of the lower third of the esophagus. The largest 
measured 1 by 3 cm. and communicated with 
an empyema of the left chest. Microscopic 
sections of the perforation showed marked 
round cell infiltration. There were also two 
ulcers of the first part of the duodenum. One 
was attached to the undersurface of the liver 
and a second was closely attached to the head 
of the pancreas. The precise pathology of the 
esophageal perforation could not be accurately 
determined because of inflammation and repara- 
tive changes of three weeks’ duration. 

It is interesting to note the association of 
vomiting and pain with the presence of gastro- 
enteritis or peptic ulceration. It is possible to 
postulate that vomiting may have been an 
etiologic factor in the calamity. Early operation 
should have been performed. 

Case u. H. M., a sixty-eight year old 
paretic white man, was admitted to the hos- 
pital from a mental institution. He complained 
of upper abdominal pain of five hours’ duration. 
This was described as being severe and stabbing 
and occurring chiefly in the epigastrium with 
radiation under the left costal margin. About 
one-half hour after the onset of pain the 
patient began to vomit. 

Past history revealed he had noted pain in 
the right upper quadrant of the abdomen after 
meals for the past six to seven months. This 
occurred on the average of once or twice a 
week. The patient had been in this institution 
sixteen months previously with homologous 
serum jaundice. 

Examination revealed that the patient was 
acutely ill. Temperature was 101.4°F. (rectal), 
pulse 92, respirations 36, and blood pressure 
118/36. The respirations were grunting and 
there were rales in the right base on ausculta- 
tion and dullness to percussion. The abdomen 
was protuberant with epigastric tenderness and 
voluntary rigidity. Bowel sounds were active. 
The stools were clay-colored, and the patient 
appeared slightly jaundiced. 

There was no subcutaneous emphysema and 
a Levin tube was not passed. The patient’s 
course was rapidly downhill and he became 
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confused, toxic and cyanotic. The temperature, 
pulse and respiration increased, and the pa- 
tient died thirty-four hours after admission. 

Autopsy showed 6,000 cc. of brown fluid in 
the right pleural cavity. The esophagus showed 
a large ulcerated area in the lower third, 
approximately 3 cm. in diameter with rolling 
up of the superior margin. A small perforation, 
measuring 2 by 3 mm., communicated with the 
soft tissues surrounding the esophagus and 
great vessels, and from this point deeply in- 
filtrated the mediastinal soft tissue and dis- 
sected along the right main bronchus into the 
right pleural cavity. Microscopic examination 
revealed acute necrosis of the wall of the 
esophagus with surrounding inflammatory 
reaction. Final diagnosis was acute esophagitis 
with ulceration and perforation, in addition to 
cholesterosis of the gallbladder and early 
biliary cirrhosis. 

Case mm. R.R., a sixty-five year old white 
man, was admitted to the hospital in acute 
respiratory distress and was unable to give 
any history. He was perspiring profusely, and 
the lips, hands and feet were reddish blue in 
color. The patient’s landlord said the man had 
been in good health until one week prior to 
admission when a mild attack of coryza with 
cough developed. This was associated with 
complaints of pain in the low back and left 
chest. He had been seen by two doctors who 
told him he had pneumonia. The day of ad- 
mission, however, the respirations became 
labored and his landlord called an ambulance. 

Physical examination revealed a well nour- 
ished white man who was cyanotic and acutely 
ill. The temperature was 100.4°F., respirations 
52, pulse 100, and blood pressure 80/o. Dull- 
ness of the lower three-quarters of the left 
chest and of almost the entire right chest was 
present. Subcutaneous emphysema was noted 
on the left side of the neck. Thoracentesis 
removed 1,400 cc. of mahogany-colored fluid 
from the left side and 700 cc. from the right. 
Following this procedure the patient improved. 
A Levin tube was not passed and during the 
next twenty-four hours the patient’s course 
continued downhill. Blood pressure dropped to 
zero, temperature increased to 104° F., and the 
patient died thirty-six hours after admission. 
X-rays of the chest prior to death were un- 
satisfactory because of the patient’s inability 
to cooperate. 

At autopsy an ulcer of the peptic type was 
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found in the lower third of the esophagus. It 
had perforated into both pleural cavities and 
the lungs were covered with a thick greenish 
layer of fibrin. Microscopic sections showed 
congestion of the vessels with some lympho- 
cytic and plasma cell infiltration. Much of the 
submucosal tissue appeared pinkish and hya- 
line. In addition, adenocarcinoma of the trans- 
verse colon with metastasis to peritoneum, re- 
gional nodes, omentum and pleura was present. 

Case iv. J. P., a fifty-six year old white 
man, entered the hospital for mental observa- 
tion and treatment of alcoholism. The patient 
stated he had had a cold and cough for the past 
two weeks. Four days previous to admission 
he awakened feeling very weak and noted a 
dull ache in the lower abdomen. He induced 
vomiting by placing his finger in the pharynx. 
Immediately following this, severe upper ab- 
dominal pain radiating through to the back 
and posterior chest developed. This pain was 
so severe he could not lie on his back. A doctor 
was consulted and sent him to a hospital where 
a chest x-ray was taken. He was then trans- 
ferred to the County Hospital for mental 
observation because, ‘‘He was so sick and had 
severe pain but nobody believed him.” 

Physical examination revealed a man who 
appeared acutely ill. Temperature was 102.4°F. 
(rectal), pulse 120, respirations 22, and blood 
pressure 106/70. Marked subcutaneous em- 
physema was present on both sides of the neck 
and extended down over the anterior chest. 
Dullness of the lower chest and tympany 
above this with tenderness and guarding of the 
epigastrium were also noted. 

Chest roentgenograms showed pneumothorax 
with 20 per cent collapse of the left lung. Fluid 
was present in the left base and air was noted 
in the mediastinum. 

A Levin tube was passed and the patient was 
placed on parenteral fluids and antibiotics. On 
the following morning closed drainage was 
instituted and ingestion of radio-opaque dye 
revealed a defect of the lower esophagus. 

Nine days later left thoracotomy was per- 
formed because the patient’s course appeared 
to be going downhill. A 2 by 1 cm. perforation 
of the lower end of the esophagus was closed 
with difficulty with interrupted silk sutures. 
Water-seal drainage was instituted. 

Jejunostomy was performed later, but the 
patient died nineteen days after admission. 

At autopsy a defect of the esophagus was 
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found just above the cardioesophageal junction 
with chronic empyema of the left chest and 
chronic mediastinitis. Two silk sutures were 
present but a defect remained. Microscopic 
examination showed moderate round cell in- 
vasion around the perforation with intact 
squamous epithelium and muscularis up to the 
margins of the opening. This was classed as an 
acute perforation, probably spontaneous in 
nature as no ulcer could be demonstrated. 

Case v. L. B., a twenty-six year old white 
man, was admitted to the hospital after being 
struck by an automobile as he was placing 
flares on a highway. Upon admission he com- 
plained of pain in the left lower leg, left chest 
and sternum. 

Blood pressure was 103/70, pulse 116, tem- 
perature 98.6°r. He had a compound fracture 
of the left tibia, and the left chest showed 
decreased resonance and tubular breath sounds 
over the base. Tenderness was present over the 
sternum but there were no fractures. Normal 
bowel sounds were present and there was 
splinting and tenderness of the epigastrium. 

The next morning a portable x-ray revealed 
clouding of the left chest. Thoracentesis ob- 
tained a small amount of bright blood. By this 
time the patient had severe pain in the chest 
and some respiratory embarrassment. The 
Levin tube was removed and shortly afterward 
cervical emphysema was noted. The patient’s 
course continued downhill and he died twenty 
hours after admission. 

At autopsy a left pleural effusion containing 
2,000 cc. of cloudy grey material was found. 
There was a linear opening of the right postero- 
lateral surface of the esophagus, measuring 
2 by 2.5 cm., just above the diaphragm. This 
communicated with the left pleural cavity by 
way of a sinus tract through the pleura. Micro- 
scopic examination showed acute necrosis of 
the edge of this tear with surrounding acute 
inflammatory reaction. 

Casevi. H.S., a fifty-seven year old white 
man, entered the hospital complaining of pain 
in the epigastrium and left back. A duodenal 
ulcer had been demonstrated and _ treated 
previously but symptoms persisted. For sev- 
eral weeks prior to admission he had eaten 
nothing but soft food. In an attempt to relieve 
his distress he induced vomiting. Vomiting 
continued throughout the night, and on the 
day of admission he was seized with sudden 
severe pain in the epigastrium and left chest. 
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Upon admission he was cold and clammy and 
had considerable respiratory distress. Tem- 
perature was 101.8°F. (rectal), pulse 104, res- 
pirations 28, and blood pressure 147/88. The 
chest was clear, and the abdomen was rigid, 
generally tender and silent. The initial impres- 
sion was perforated peptic ulcer. However, 
roentgenograms of the abdomen failed to show 
free air and chest films showed minimal in- 
filtration in the left lower lung fields. Re-ex- 
amination an hour later revealed subcutaneous 
emphysema of the neck tissues. This was 
followed by chest films after the ingestion of 
radio-opaque oil. The oil was seen to extend 
into the pleural cavity from what appeared to 
be the mid-portion of the esophagus. A diag- 
nosis of rupture of the esophagus was then 
made and thoracotomy was performed about 
six hours after perforation. A 2.5 cm. linear 
opening was found just above the esophageal 
hiatus in the left anteromedial portion. There 
was about 250 cc. of brown fluid in the chest 
cavity with extensive mediastinal emphysema. 
The esophagus was sutured and a pleural patch 
oversewn. 

The postoperative course was uneventful 
until the fifth day when severe diarrhea de- 
veloped. The patient had been on a liquid diet 
and was progressing well until this point. Chest 
roentgenograms showed good expansion of both 
lungs with some residual pneumonia on the left. 
The diarrhea was thought to be due to staphy- 
lococcus enterocolitis, related to aureomycin. 
This drug was stopped and erythromycin was 
given, but severe toxemia, confusion, ab- 
dominal distention and shock developed and 
the patient died within forty-eight hours. No 
autopsy was permitted, and_ stool speci- 
mens for culture were lost. It was believed 
that death was due to acute staphylococcus 
enterocolitis. 

Casevu. J. T., a fifty-three year old Negro 
man, entered the hospital after an acute bout 
of vomiting and diarrhea. Following the vomit- 
ing he experienced sudden severe epigastric 
and anterior left chest pain. He described this 
as a tearing sensation. The abdomen was rigid 
and silent. No emphysema was present. Roent- 
genograms of the abdomen and chest revealed 
no free air, but a minimal pneumothorax was 
noted on the left. He was then transferred to a 
private hospital where two chest tubes were 
placed for drainage. These tubes were produc- 
tive of stomach contents and a defect of the 


esophagus was suspected. Forty-eight hours 
later he was returned to the County Hospital 
mental ward because he became disoriented 
and uncooperative. The following morning the 
chest was opened through the seventh left 
interspace, a 3 cm. opening was sutured and 
the lower lobe was decorticated. Considerable 
drainage developed and on the seventh post- 
operative day an esophageal fistula was demon- 
strated by x-ray. 

On the eighteenth day, after the drainage 
had decreased markedly, thoracotomy was 
again performed and the esophagus was suc- 
cessfully closed. The previous drainage site 
closed and the patient was discharged on the 
twenty-fifth day. 


SUMMARY 


Seven cases of perforation of the esophagus 
are reported. Three of the seven can probably 
be classified as spontaneous rupture. One was 
due to perforation of a chronic ulcer, one was 
due to external trauma, and the other two defy 
classification. One patient survived. A plea is 
made for greater awareness of this condition 
if it is to be diagnosed and treated early. Early 
surgical intervention with primary closure of 
the esophagus is urged and would seem to be 
the only solution to the problem. 
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Treatment of Fractures of Shaft of Tibia by 
Intramedullary Fixation with Lottes’ Nail 


FREDERICK M. Marek, M.D., New York, New York 


HE incidence of unstable oblique and spiral 

fractures of the shaft of the tibia is consid- 
erable; furthermore slow union, delayed union 
and non-union of these fractures, particularly 
of the lower third of the shaft, are quite com- 
mon. Treatment of these difficult fractures of 
the tibia has not been too satisfactory until the 
present. Skeletal traction has frequently been 
associated with delayed union or even non- 
union of the fracture; there has also been fre- 
quent stiffness of the neighboring joints, par- 
ticularly the subtalar joint. Watson-Jones and 
Coltart,' in a now classic paper on slow union of 
fractures, showed the severe retardation of 
union by traction and particularly overpull. 
(Table 1.) The blood supply of the bone is 
necessarily disturbed by periosteal stripping 
at the fracture site incidental to the open 
reduction. This probably explains, at least 
partially, the slower union of fractures following 
open reduction. The incidence of infection is, of 
course, always greater following open reduction 
in comparison with closed reduction. It is also 
frequently difficult and occasionally impossible 
to close the skin over the shaft of the tibia 
following the open operative procedure. While 
satisfactory results followed open reduction and 
internal fixation by screws or by plates and 
screws, union seemed also somewhat delayed 
by the rigid fixation which did not allow 
approximation of the fragments after absorp- 
tion at the fracture site. Because of these 
disadvantages of traction and open reduction 
of the unstable fractures of the long bones, the 
principle of medullary fixation of these frac- 
tures has been established in recent years as 
the greater mechanical efficiency of this type 
of fixation has become evident. Treatment of 
fractures of the shaft of the femur by intra- 
medullary nails and rods was first accepted; 
fractures of other long bones did not seem as 
suitable for this type of fixation. Recently, 
however, medullary fixation of the radius, ulna 
and tibia has been worked out and seems to 
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offer great advantage over other treatment 
methods. Since there is still much opposition 
to the medullary fixation of fractures,” it Is 
worth while to report our experience with a 
recent small series of fractures of the shaft of 
the tibia treated by fixation with Lottes’ nail. 

Description of Nail. This instrument was 
first described by Otto Lottes of St. Louis in 
May, 1952.*-* It is a tri-flanged nail made of 
18-8 S.M.O. stainless steel; it is gently curved, 
with the curves accentuated at its upper and 
lower ends. The distal end is pointed, the 
proximal end is threaded to permit application 
of a Smith-Petersen introducer. The device is 
minimally elastic and comes in various lengths 
(the most frequently used nails are between 
11 and 131% inches long) and in two widths, 
namely and of an inch. 

Surgical Technic. Following the original 
technic of Lottes, the patient is anesthetized 
in the supine position on the fracture table 
with the hip flexed to 120 degrees and the knee 
bent to go degrees. Traction is applied through 
the foot plate of the fracture table. A sling 
under the lower portion of the thigh suspended 
from an overhead frame serves as counter- 
traction. Occasionally this traction arrange- 
ment has been modified by applying traction to 
both lower extremities; in transverse or un- 
united fractures traction is not as important 
as in unstable oblique and spiral fractures. 
Very effective traction has been applied in 
several cases by means of a Kirschner wire 
through the calcaneus. The fracture of the 
tibia is then reduced by adequate traction and 
derotation until the alignment appears clini- 
cally satisfactory, the obvious landmark being 
the outline of the tibial crest. The extremity is 
draped, leaving a sterile field of the shaft of the 
tibia. A 114 inch longitudinal incision is made 
one fingerbreadth medially to the tibial 
tubercle, from the middle of the tubercle 
upward. The distal inch of the incision is car- 
ried down to bone. The bone is then windowed 
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TABLE I 
TIME OF UNION OF 417 FRACTURES OF SHAFTS OF TIBIA AND FIBULA* 
| 
Twelfth Sixteenth Twenty-fourth | Forty-eighth 
— Week (%) Week (%) Week (%) | Week (%) 
| 
Closed reduction: | 
Continuous immobilization (199)............ 42 70 95 100 
Interrupted immobilization (104)............ II 33 74 100 
6 31 97 
Open reduction: | 
Without infection (46)..................... 9 39 72 | 100 
2 | 6 35 


* From Watson-Jones, R. and Coltart, W. D.! 


with any suitable instrument, preferably a 
3¢ inch brace-type drill, but a small osteotome 
or gouge can also be used. In my experience 
a skull trephine is an excellent instrument for 
this purpose. It is absolutely essential to slant 
the opening sufficiently to permit introduction 
of the nail almost parallel to the long axis of 
the tibia. For this purpose the drill and later the 
nail are aimed at the crest at the junction of the 
middle and lower thirds. The exact level at the 
middle of the tibial tubercle is also important, 
because lower introduction of the nail will 
frequently split the anterior cortex of the tibia. 
The length of the nail is predetermined by 
measurement of the sound leg from the middle 
of the tibial tubercle to the tip of the medial 
malleolus. The nail is then inserted with the 
solitary flange at the concavity of the nail 
pointing anteriorly. The nail must be depressed 
to approximate the long axis of the tibia. It 
should then be hammered down to just proxi- 
mal to the fracture site; little resistance should 
be encountered and the nail should advance 
steadily. If introduction is difficult, one should 
immediately withdraw the nail and reapply it 
accurately as the obstacle must have been due 
to impingement of the nail against the cortex. 
A special effort is then made by the surgeon to 
hold the bone fragments in anatomic alignment 
while the assistant hammers the nail into the 
distal fragment. Firm fixation of the fracture is 
evident as soon as the nail engages the distal 
fragment. If fixation is not solid, the nail has 
either slipped to the side of the distal fragment, 
or has penetrated posteriorly. (Fig. 1.) After 
some experience this becomes quite obvious; 
and if transfixion of the fracture is not firm, the 
nail should be withdrawn at once, the fracture 
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re-reduced and the nail reinserted. As experi- 
ence accumulates, open reduction of fresh 
fractures will only: rarely be necessary. In 
Lottes’ own series this was only done in three 
cases of fresh fractures. After the first two 
weeks open reduction of the fragments neces- 
sarily becomes increasingly frequent. Reduc- 
tion of the fracture and nailing are checked by 
x-ray examination at the end of the procedure. 
The incision is closed and a long leg plaster is 
applied with the knee in a few degrees of flexion. 
This initial cast is changed after about ten 
days and a snug walking cast is applied to the 
mid-thigh with the knee in almost complete 
extension. In well fixed, suitable fractures the 
patient is allowed to start full weight-bearing 
after the application of the walking cast. In 
very comminuted fractures it is safer to wait 
for some consolidation of the fragments before 
weight-bearing is begun. There should be at 
least one-third to one-half apposition of the 
cortices of both fragments to start early walk- 
ing. In the simpler fractures it is almost rou- 
tinely possible to remove the plaster at the 
end of two months. My greatest difficulty is to 
determine functional union. The former tests 
of clinical union, namely, springiness at the 
fracture site, pain on straining the fracture site, 
local tenderness and auscultatory percussion, 
do not apply to this series because of the solid 
mechanical fixation and the use of metal. It 
would be unfair to the patient and, in my 
opinion, quite unnecessary to withhold weight- 
bearing without support until trabeculation is 
demonstrated across the fracture site on x-ray 
examination. This is a late sign of bony con- 
solidation. At present I am guided by the 
following signs: (1) bone fragments and _ nail 
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Fic. 1. Demonstration of faulty insertion of Lottes’ nail. 


should have retained the original alignment; 
(2) there should not be any absorption about 
the fixing device on x-ray examination; and 
(3) pain should be absent on a test of weight- 
bearing without support. It is to be noted that 
primary callus will be sparse. However, actu- 
ally it is usually somewhat more marked than 
in some anatomically aligned fractures fixed 
with adequate Lane plates and screws and 
further supported by long leg casts. It is my 
impression that the fracture line is frequently 
visible for longer periods of time than in con- 
servatively treated fractures because of this 
smaller primary callus which fails to obscure 
the fracture site. 

Indications. Medullary nailing of the tibia 
is only advisable for unstable fractures which 
would have had to be fixed internally by some 
other method. In other words, the indications 
for nailing are essentially unchanged from our 
previous surgical approach to this problem. 
Certainly stable fractures of the tibia and 
particularly fractures of this bone in children 
should preferably be treated by closed reduc- 
tion and plaster fixation. Nailing is applicable 
to almost all fractures of the mid-third of the 
shaft. In an occasional instance of a very 
comminuted fracture of the mid-third of the 
shaft, fixation of the main fragments can only 
be partially accomplished. This should be 
recognized and aftercare handled accordingly. 
All fractures of the upper portion of the lower 
third of the shaft can be nailed, but the fracture 
line should not extend to lower than 214 inches 
from the ankle. My own experience with one 
fracture of the upper third of the tibia was not 
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too satisfactory. Due to the wide medullary 
space in the upper third of the shaft a tilt of 
the upper fragment occurred, although the 
fixation was quite solid. This fracture is now 
healing uneventfully. In view of theoretic con- 
siderations and this practical experience, I do 
not recommend nailing of fractures of the upper 
third of the tibia, but according to Lottes an 
occasional fracture of this type can also be 
nailed. Transverse and short oblique fractures 
are most suitable, but long oblique and even 
spiral fractures, segmental fractures and com- 
minuted fractures, even with large butterfly 
fragments, can be readily nailed. 

Results. The Lottes’ nail firmly fixes suit- 
able fractures of the tibia. This fixation supple- 
mented by a long leg cast has led to early bony 
consolidation in all my patients. I have not 
experienced any cases of delayed union or non- 
union. These results are due to avoidance of 
interference of the blood supply of the bone, 
the lessened danger of infection and the firm 
fixation. The nail itself does not interfere with 
the blood supply of the tibia nor are there any 
documented cases of fat embolisms. Because of 
the early function the adjacent joints are 
almost free of any disabling joint stiffness. In 
a large statistical analysis presented by Lottes, 
Hill and Key,‘ results are obviously superior 
to those formerly obtained by open reduction 
and fixation with plates and screws. (Table 11.) 
Although I realize that their table is evidently 
prejudiced and their high rate of infection in 
the plated fractures is way out of line to that 
tolerated on any good fracture service, the end 
results of the nailed fractures of the tibia speak 
for themselves. 

Complications. I have not had any patients 
with bone infections, although eight of twenty 
cases were open fractures. A superficial skin 
infection developed in one patient six months 
after surgery, and subsided promptly after 
removal of the nail. After open reduction of the 
fracture in one patient, despite a release in- 
cision and the fashioning of a flap, necrosis of 
the skin developed over the tibial crest. This 
required skin grafting. The only other serious 
complication I have encountered was the case 
of a fifty year old man. Phlebothrombosis with 
embolization developed eighteen days after 
fracture and nailing while the patient was 
ambulatory. Fortunately, he recovered on 
anticoagulant therapy. Transient fever for 
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Fractures of Shaft of Tibia 


2 3 4 
Fic. 2. Case 1. Open short oblique fracture of mid-third of the tibia with small butterfly fragment. X-ray taken 
on admission (January 3, 1953). 


Fic. 3. Same case. X-ray taken shortly after removal of cast (February 28, 1953). 


Fic. 4. Same case. Consolidation of fracture eight and a half months after injury, reduction and nailing (Septem- 
ber 18, 1953). 


5 6 7 
Fic. 5. Case 11. Closed short oblique fracture of the lower mid-third of the tibia and fibula. X-ray taken on ad- 
mission (August 30, 1953). 


Fic. 6. Same case. Walking cast. In retrospect, it would have been safe to have this patient walk without external 
support at this time (December 10, 1953). 


Fic. 7. Same case. The fracture is solidly united. Nail was removed because of prominence of upper end (Septem- 
ber 21, 1954). 
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8 9 10 


Fic. 8. Case ut. Closed short spiral fracture of the distal third of the tibia in plaster on day of admission (January 
11, 1954). 


Fic. 9. Same case. One month after removal of cast. Patient walking without support (April 30, 1954). 
Fic. 10. Same case. Fracture is consolidated (October 8, 1954). 


II 12 13 


Fic. 11. Case tv. Closed short oblique fracture of mid-third of tibia in plaster. X-ray taken four days after ad- 
mission (December 26, 1953). 


Fic. 12. Same case. X-ray taken after removal of plaster (April 2, 1954). 


Fic. 13. Same case. Advanced consolidation of fracture (September 1, 1954). 
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Fractures of Shaft of Tibia 


TABLE 11* 
Closed Reduction | Plate Fixation | Medullary Nailing 
Complications | | 
Simple | Compound | Simple | Compound | Simple Compound 

(%) (%) (%) (%) 
o 16.0 17.3 25.0 | | 3.3 
Infection, severe.......................-| © 8.0 | 8.7 | 10.0 0 3.3 
Loss of skin requiring graft.............. 5.6 12.5 | 4.3 20.0 o oO 
Varus or valgus deformity............... 9.6 12.5 | 4.3 o 5.7 | 13.3 
Shortening, more than 14 inch........... 19.6 12.5 | 4.3 o 1.9 | 3.3 
36 24 | 22 | 20 51 30 
Average number of cases of non-union....| 2 4 3 7 


| | 


* From Lottes, J. O., Hill, L. J. and Key, J. A.! 


two or three days after operation has frequently 
been observed. 

The following brief case reports illustrate 
the management of fractures of the shaft of 
the tibia. 


CASE REPORTS 


Case 1. G. C,, a twenty-eight year old 
woman, was knocked down by an automobile 
and sustained an open short oblique fracture 
of the mid-third of the tibia and fibula with a 
small puncture wound, probably due to per- 
foration of a bony fragment. Closed reduction 
and Lottes nailing were performed on the day 
of the accident. The patient was allowed to 
bear weight one month later. The cast was 
removed three months after the accident and 
surgery when union seemed solid. No com- 
plications ensued and all joints of the extremity 
were free. (Figs. 2 to 4.) 

Case u. B. P., a thirty-five year old man, 
was knocked down by an automobile and 
sustained a closed short oblique fracture of the 
mid-third of the tibia and fibula. Initially he 
was placed in traction. Eleven days after the 
accident closed reduction of the fracture was 
attempted. This was not successful and the 
fracture site had to be opened. The fracture 
was reduced and a Lottes nail was used for 
fixation in the usual manner. The patient was 


allowed to bear weight after a change of cast 
ten days later. The cast was removed five 
months after fracture; the patient had an 
excellent result. Because of prominence of the 
upper end of the nail, it was removed without 
difficulty thirteen months after injury. (Figs. 


5 to 7.) 
Case ut. D. T., a thirty-eight year old 
woman, fell and sustained a closed short 


spiral fracture of the distal third of the tibia 
and fibula. Closed reduction and Lottes nailing 
were performed two days after the accident 
and the patient was permitted to bear weight 
after a change of cast two weeks later. The 
cast was removed seventy-three days after 
surgery when union seemed solid. She has not 
had any further difficulties. (Figs. 8 to 10.) 

Case iv. J. L., a fifty-seven year old man, 
was knocked down by an automobile and sus- 
tained a closed short oblique fracture of the 
mid-third of the leg. He was initially treated 
by closed reduction and application of a cast, 
but alignment was not satisfactory. Thirteen 
days after injury closed reduction of the frac- 
ture was performed and a Lottes nail used for 
fixation. The patient was allowed to bear 
weight one month after surgery. The cast was 
removed three months after injury when the 
fracture appeared solid. There were no com- 
plications. (Figs. 11 to 13.) 
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COMMENTS 


In my opinion, treatment of fractures of the 
shaft of the tibia by intramedullary fixation 
with a Lottes nail is a worth while advance in 
fracture surgery. This method has led to early 
bony union in fifteen of twenty patients. It is 
too early to evaluate the results in five pa- 
tients, but they seem to be convalescing un- 
eventfully. Of course, I anticipate cases of 
delayed union or non-union, but by and large 
union seems to be more certain and also 
accelerated compared to that expected in pa- 
tients with fractures of the tibia treated by 
other types of internal fixation. The absence of 
joint stiffness is most helpful; the early return 
to function and prompt rehabilitation of the 
patient is gratifying. The Lottes nail is left 
in situ unless there is any indication for 
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removal, such as local infection or extrusion of 
the instrument. 
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From the Los Angeles County Hospital and the Depart- 
ment of Surgery, School of Medicine, College of Medical 
Evangelists, Los Angeles Division, California. 


[ is generally agreed that multiple factors 
participate in the etiology of thrombo- 
embolism following surgery. The apparently 
inconstant presence of such factors may be 
due, in part, to the lack of use of known criteria 
for the diagnosis of peripheral venous throm- 
bosis.! In a previous study it was demonstrated 
that shock and hypotension were present 
before, during or after surgery in a statistically 
significant number of patients who later died 
from pulmonary embolism.” It was suggested 
that shock and hypotension might be etiologic 
factors in thromboembolic disease.? The present 
study is concerned with an analysis of the possi- 
ble etiologic role of shock and hypotension in 
postoperative thrombophlebitis. 

In view of the difficulties often encountered 
in establishing the presence or absence of 
peripheral venous thrombosis the present study 
was limited to thrombosis of the veins of the 
lower extremities, which is relatively easily 
diagnosed by clinical features such as pain, 
tenderness and swelling. It was thus necessary 
to exclude many patients with suspected but 
not clinically verifiable venous thrombosis 
occurring in the prostatic veins, the pelvic 
veins and other areas. Also excluded were 
patients stated to have thrombophlebitis of one 
or both lower extremities but on whose case 
records confirmatory clinical findings had not 
been noted. 


STATISTICAL MATERIAL 


The records of ninety-eight patients with 
postoperative thrombophlebitis involving one 
or both lower extremities were studied. Particu- 
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lar attention was paid to the occurrence of 
shock or hypotension before, during or after 
surgery. These patients had been treated at 
the Los Angeles County Hospital during the 
period from 1942 to 1952. In addition, the 
records of a series of 2,000 major operations 
of all types were used to provide information 
regarding the incidence of shock and hypoten- 
sion before, during and after operation in 
control patients of approximately the same age 
as the ninety-eight patients with thrombo- 
phlebitis. The criteria of shock and hypotension 
used in the present study were as follows: (1) 
shock: a systolic blood pressure of 80 mm. of 
mercury or less; (2) hypotension: a systolic 
blood pressure ranging from 81 mm. of mercury 
to 90 mm. of mercury; (3) relative hypotension: 
a fall in systolic blood pressure of 70 mm. of 
mercury or more even though the resulting 
level remained above 90 mm. of mercury. 


STATISTICAL ANALYSIS 


The site of thrombosis was stated to be (1) 
the right lower extremity in twenty-six pa- 
tients; (2) the left lower extremity in fifty-one 
patients, and (3) both lower extremities in 
twenty patients. In one patient definite symp- 
toms and signs of thrombophlebitis were 
present, but no statement was made as to 
which lower extremity was involved. Pulmo- 
nary embolism occurred in twenty-four pa- 
tients. Fifty-eight of the patients were women, 
and forty were men. Their ages ranged from 
seven to eighty-eight years. Of the fifty-eight 
women, thirty-six (62 per cent) were below 
fifty years of age, and twenty-two (38 per cent) 
were fifty years or older. Of the forty men, 
twelve (30 per cent) were below fifty years of 
age, and twenty-eight (70 per cent) were fifty 
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years or older. The average age of the women 
was 46.6 years compared with 55.8 years 
for the men. Of the twenty-four patients in 
whom pulmonary emboli developed, thirteen 
were women and eleven were men. Of the 
thirteen women in the ‘‘embolic” group, seven 


TABLE I 
ANTECEDENT SHOCK AND HYPOTENSION 
POSTOPERATIVE THROMBOPHLEBITIS 


IN 


| With 
G | No. of Shock te 
roup . or oc 
I | Patients Hypo- | Alone 
tension 
Postoperative throm- | 98 (51% were g2°* 31T 
bophlebitis........ 50 yr. or 
older) 
Control series of major| 2,000 (54% 439* 2677 
surgical procedures.| were 50 yr. 
or older) 


*x? = 31, N =1, P <o.ooo1. The difference be- 
tween the two groups is significant if P is 0.05 or less. 
7x? = 25.6, N =1, P <o.ooo1. The difference 
between the two groups is significant if P is 0.05 or less. 


(53 per cent) were below fifty years of age, and 
six (47 per cent) were fifty years or older. In 
striking contrast to this is the male ‘‘embolic”’ 
group of eleven patients of whom one (9g per 
cent) was below fifty years of age, and ten 
(g1 per cent) were fifty years or older. Four of 
the patients, two men and two women, died 
from pulmonary embolism. Their ages ranged 
from sixty-two to seventy-one years. This 
constitutes an incidence of fatal pulmonary 
embolism of 16.6 per cent in the “embolic” 
group and 4 per cent in the entire group of 
ninety-eight patients. 

The type of anesthesia used was not related 
to the occurrence of shock or hypotension. In 
the “no shock” group thirty spinal anes- 
thesias were given compared with thirty-two 
spinal anesthesias in the “shock” group. 
Nitrous oxide, cyclopropane and ether were 
administered singly or in combination to four- 
teen of the “no shock”’ group and to thirteen 
of the “shock” group. Miscellaneous types of 
anesthesia were used in the remainder of the 
two groups. 

In fifty-two (53 per cent) of the ninety-eight 
patients shock or hypotension had occurred, 
and in forty-six (47 per cent) neither shock nor 
hypotension was noted. There was a sig- 
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nificantly higher incidence of shock and hypo- 
tension in the group with postoperative throm- 
bophlebitis when compared with a control 
group of 2,000 major operations on patients of 
approximately the same age as those affected 
by postoperative thrombophlebitis. (Table 1.) 
The incidence of shock alone was much higher 
in the “‘thrombophlebitis” group than in the 
control group. (Table 1.) 

The operations which were followed by 
thrombophlebitis are shown in Table 11. The 
incidence of shock and hypotension was high 
in most instances; thus, of six partial gastrec- 
tomies for peptic ulcer, shock or hypotension 
occurred in four. Of eleven hysterectomies per- 
formed for benign disease, six were associated 
with shock or hypotension. All three splenec- 
tomies in this series were accompanied by 
shock or hypotension. Ten appendectomies 
were performed for acute appendicitis with or 
without rupture of the appendix, and in four of 
these shock or hypotension occurred during 
operation. What is the expected incidence of 
shock and hypotension in appendectomy per- 
formed for acute appendicitis? In a randomly 
selected series of 766 appendectomies per- 
formed for acute appendicitis, fifty-two (6.7 per 
cent) were accompanied by operative shock or 
hypotension. This may be contrasted with a 
40 per cent incidence of operative shock or 
hypotension in the ten appendectomies of this 
series which were followed by thrombophlebitis. 

The time of onset of clinical evidences of 
thrombophlebitis varied from one day to thirty- 
eight days after operation, the average time 
for the entire group being ten days. When the 
group of ninety-eight patients was divided 
into those with antecedent shock, antecedent 
hypotension and no antecedent shock or hypo- 
tension, the times of onset of thrombophlebitis 
did not differ significantly between the three 
subdivisions. The presence of antecedent shock 
or hypotension did not seem to accelerate the 
time of onset of clinical thrombophlebitis. The 
duration of shock and hypotension varied from 
ten minutes to twenty hours. There was no 
significant relationship between the duration 
of shock and the likelihood of pulmonary 
embolism. 


COMMENTS 


As in other reported series of postoperative 
thrombophlebitis, there is a preponderance of 
women in the present group of patients. Appar- 
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Thrombophlebitis in Lower Extremities after Surgery 


TABLE 1 
OPERATIONS FOLLOWED BY THROMBOPHLEBITIS IN THE LOWER EXTREMITY 
| 
Shock or N | Shock or 
Operation Hypo- Sh ek Operation | Hypo- 

Hysterectomy (fibroids, pelvic in- 

flammatory disease)........... | 6 5 Diaphragmatic hernioplasty...... . I Pg 
2 3 Partial gastrectomy (carcinoma). . . | I | 2 
Ectopic progmamcy............... 2 | I Closure of perforated peptic ulcer. . 3 2 
Abdominoperineal resection (car- | Appendectomy (acute appendicitis) | 4 6 

o I Exploratory laparotomy for inoper- | 
Resection of rectum (stricture)... . I | o able carcinoma (stomach)....... I o 
| I Ligation of gastric and splenic arter- 
Resection of bladder............. I | I 
I | 4 Gastroenterostomy (ulcer)........| o 
Thoracotomy (gunshot wound). . 2 | I 
Thoracolumbar sympathectomy.. . . 1 | oO Repair of intestines (gunshot wound) 2 1 
Radical mastectomy............. | I I Common duct exploration........ 1 1 
Dehiscence repair................ I I Cholecystojejunostomy........... | I o 
Partial gastrectomy (ulcer)........ | 4 2 Colon resection (carcinoma).. . I I 
3 Colostomy (carcinoma)........... 3 2 


ently this is not due to a sex-linked factor but 
rather to the fact that women are more fre- 
quently subjected to operations which are 
followed by a relatively greater number of 
instances of thrombophlebitis. If the operations 
on the sex organs of each sex are excluded 
(prostatectomy in men and pelvic and breast 
operations in women), the number affected by 
thrombophlebitis after operations on “‘non- 
sexual’ organs and tissues is the same in men 
and women. (Table 111.) 

The data presented herein indicate that ante- 
cedent shock and hypotension occur in a 
statistically significant number of patients in 
whom thrombophlebitis develops in the lower 
extremities following surgery. That shock may 
result in thrombus formation in other parts of 
the vascular system, for example the coronary 
arteries, seems to be well established.* Because 
of its high incidence in patients with post- 
operative thrombophlebitis, it is suggested 
that antecedent shock may be a factor in the 
causation of this condition. If this is true, the 
nature of the etiologic action of shock is com- 
pletely unknown. Possible underlying mecha- 
nisms have been discussed elsewhere.? 

The multiplicity of the factors entering into 
the pathogenesis of thromboembolism has been 


stressed in a recent review.' Some of these 
factors are known; others are not. Sometimes 
they appear to exert a thrombosis-producing 
effect, and at other times they do not. The 
results of the present investigation indicate 


TABLE 
RELATION OF SEX TO POSTOPERATIVE 
THROMBOPHLEBITIS 
With 
All Re- Pulmo- 
Group | Opera- | main- | nary 
tions | der | Embo- 
lism 
40 | § (prostatec- 35 | 9 
tomies) 
Women....| 58 | 21 (pelvic opera-| 37 10 


| | tions, radical 


| mastectomy) | 


that an additional mechanism may be present, 
the activity of which determines whether or 
not various etiologic factors will be effective 
in producing venous thrombosis. This mecha- 
nism may be the capacity of the affected person 
to re-establish and maintain circulatory homeo- 
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stasis following a period of general or local 
disturbance of the circulation. 


SUMMARY AND CONCLUSIONS 


A series of ninety-eight patients with post- 
operative thrombophlebitis has been studied. 
A control group of 2,000 patients who had been 
subjected to surgery was used for comparison. 
The incidence of shock and hypotension before, 
during and after operation was significantly 
higher in the patients with postoperative 
thrombophlebitis than in the control series of 
2,000 surgical patients. The possibility that 


shock may be a factor in the etiology of throm- 
bophlebitis is discussed. 
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Atlas of Rush Pin Technic. A System of Fracture Treatment. By Leslie V. 
Rush, M.p. 227 pages, profusely illustrated. (Section 1: dynamics, stability and 
general consideration. Section 2: deals with the lower extremity. Section 3: deals 
with the upper extremity. Technics.) Meridian, Miss., 1955. The Berivon Co. 

Surgery of the Ambulatory Patient. By L. Kraeer Ferguson, m.p.; with a sec- 
tion on Fractures by Louis Kaplan, m.p. Contributors: Harry M. Burros, Edwin J. 
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214 


- 
“he 
os 
x 
: 
. 
y toa 
+ 
a 


The Critical Point of Cooper’s Ligament 
Hernia Repair 


ALTERNATIVE TECHNICS FOR ITS REINFORCEMENT 


C. Burton, m.p., Dayton, Obio 


From the Veterans Administration Center, Dayton, Obio, 
and the Department of Surgery of the Obio State Univer- 
sity College of Medicine, Columbus, Ohio. 


TS problem of anatomic weaknesses in the 
inguinal region is a perpetual one. Despite 
innumerable technical advances in _ hernia 
repair, the goal of perfection has not been 
attained. A variable but substantial incidence 
of recurrence is still reported from our largest 
surgical clinics. Those surgeons particularly 
interested in the problem of hernia repair are 
not content to accept unequivocally all the 
presently recognized standard operative proce- 
dures as the ultimate in hernia progress. For 
instance, there is cumulative clinical and 
statistical evidence to affirm the existence of a 
potentially inherent weakness in one of the 
most reliable and effective operative proce- 
dures, Cooper’s ligament hernia repair. The 
attainment of greater reparative success is 
dependent upon alertness of the surgeon in 
recognizing any potentially vulnerable area, 
and also upon his resourcefulness in devising 
methods essential for correction. 

It is generally accepted that the most con- 
sistently weak area in the classic operation of 
herniotomy (the Ferguson or Halsted 11 opera- 
tion) is either at the base of the intermediate 
inguinal (Hesselbach’s) triangle or at the 
pubic angle of the posterior wall of the canal. 
This is attributed to: (1) the narrowness of the 
rectus muscle, which widens the inguinal 
region, at the pubic angle; (2) the increased 
intra-abdominal pressure which focalizes me- 
dial to the inferior epigastric vessels;! (3) the 
direct insertion of the obliquus abdominis 
internus and transversus abdominis onto the 
rectus sheath without an intermediary aponeu- 
rotic stratum and at a variable distance from 
the pubic spine; (4) a rudimentary conjoined 
aponeurosis often associated with an asthenic 
habitus; and (5) deficient density of the fascia 


transversalis. In those patients having rudi- 
mentary conjoined aponeuroses the medial 
posterior wall of the canal is deprived of the 
normal conjoined tendon support. In such 
instances the medial triangular area is for the 
most part unilaminar. Consequently, the 
security of the posterior wall of the inferior 
angle of the inguinal region in such aplasia is 
wholly dependent upon the integrity of the 
fascia transversalis. 

Inguinal ligament hernia repair with funicu- 
lar transposition (herniorrhaphy) is predicated 
on the strengthening of the medial floor by 
aponeurotic imbrication with resultant lesser 
potentiality for recurrence in this area, yet this 
technic simultaneously creates greater sus- 
ceptibility to weakness at the abdominal ring 
by the creation of a joint portal of exit for the 
cord. Because of the almost universal high 
regard for over half a century for the Bassini 
and Halsted 1 technics the surgeon may be 
inclined to be less wary of this type of inguinal 
ligament repair and be lulled into a false sense 
of security regarding prognosis of the reinforced 
wall. 

Cooper’s ligament hernia repair possesses 
many advantages over the conventional in- 
guinal ligament herniorrhaphy. In the former 
the parietal wall is more deeply placed, actually 
becoming intrapelvic, with resultant better 
diversion and wider dispersion of the intra- 
abdominal force. Because of the more favorable 
shunting angle produced by the altered rela- 
tionship of the abdominal wall there is less 
concentration of the intraperitoneal pressure 
on the primary suture line. Coincidentally, the 
interligamentous area and the trihedral space 
are excluded. With the addition of the recently 
introduced combined maneuver, a wide vertical 
synthesis of the parietal and the turned down 
ligamentous walls is attained, creating in 
effect a central tendon with increased solidity. 
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Fic. 1, Relationship of anatomic structures of inguinopectineal region and adjacent pelvic fossa. The pubic branch 
of the obturator vein which communicates with the external iliac vein is commonly present and invariably requires 
ligation for complete exposure of Cooper’s (posterior iliopubic) ligament. Insert depicts transitional area. Its junc- 
ture with Cooper’s ligament is important strategically and is often referred to as the transitional angle. 
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Critical Point of Cooper’s Ligament Hernia Repair 


There is also dual insertion of the parietal wall 
and of the inguinal ligament into the internal 
and anterior surfaces, respectively, of Cooper’s 
ligament which serves as a means of further 
cushioning for the intra-abdominal pressure.” 
Since Cooper’s ligament triple maneuver repair 
possesses so many attributes not inherent in 
inguinal ligament repairs, it is difficult to 
understand how this widely accepted procedure 
could have a potential weakness. 

From careful follow-up studies of more than 
g00 patients upon whom Cooper’s ligament 
repair® has been performed, it has been shown 
that the critical area is not in the reinforced 
floor of the canal or at the abdominal ring but 
is located at the junction of Cooper’s ligament 
component of the repair with the transitional 
component which is vertical to it. The precise 
pivotal area has been designated the transi- 
tional angle. It is therefore essential that the 
interligamentous space at this junctional angle 
be recognized and implemented by the strong- 
est possible laminar anchorage at this point. 
(Fig. 1.) 

The transitional area not only encompasses 
the critical angle but also comprises a variable- 
sized occult space extending from Cooper’s 
ligament subjacent to the external iliac vein 
anteriorly and continuing superiorly to the 
abdominal ring. Actually this potential space 
is invariably present but its more important 
deeper interligamentous variant is not exposed 
and consequently is unrecognized in the typical 
inguinal ligament repair. In contrast, with the 
complete exposure of Cooper’s ligament pre- 
paratory to its utilization for parietal anchor- 
age, the space medial and suprajacent to the 
external iliac vessels becomes quite obvious. 
This space is also bounded superiorly by the 
arcuate portion of the obliquus abdominis 
internus and inferiorly by the lowermost fibers 
of its cremaster division and by the vela- 
mentous pectineal fascia bridging the inter- 
ligamentous space.° 

With increasing experience gained from 
Cooper’s ligament hernia repair, we are gradu- 
ally abandoning the former single maneuver 
unilaminar repair of Lotheissen' and the sub- 
sequent popular bilaminar technic of McVay 
and Anson! in favor of the triple maneuver 
procedure which we prefer to designate as the 
combined operation.’ The reason for the adop- 
tion of the latter procedure stems from a 
statistical study of the anatomic sites of the 
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recurrences. In one follow-up study of 117 in- 
terligamentous hernias which were repaired by 
the standard single maneuver technic there 
were twelve recurrent hernias, ten of which 
were at the transitional area.‘ This revelation 
was sufficiently convincing so that in order to 
attain a further reduction in the incidence of 
recurrence by this technic it was decided that 
more attention must be focused on devising 
means of reinforcing the angular component 
of the transitional space. There can be small 
doubt that the strengthening of this area is 
the most crucial step strategically i in the success 
of Cooper’ s ligament repair, as evidenced by a 
successive reduction of recurrent hernias in a 
later series to 3 per cent. Consequently, there 
seems ample justification for a discussion of the 
various evolutionary procedures which have 
been proposed for augmenting this vulnerable 
area at the transitional angle. Moreover, it is 
reasonable to assume that if the criteria regard- 
ing the applicability of these technical modi- 
fications were more widely known and easily 
available in the literature, certain surgical 
pitfalls could be avoided and a more solid 
repair confidently anticipated. 

Based upon the experience in our clinic the 
most common technical error is the failure to 
obtain adequate security of the suture at the 
transitional angle in Cooper’s ligament hernia 
repair. This fact cannot be too strongly em- 
phasized. The prerequisites which must be ful- 
filled in parietoligamentous anchorage at the 
transitional angle are: (1) use of the internal 
or vertical portion of Cooper’s ligament; (2) 
the attainment of widest possible appositional 
contact; (3) augmenting the security of the 
suture by using adjacent unyielding structures; 
and (4) the molding of the wall around the 
medial aspect of the external iliac vein to 

obliterate any residual subvascular triangular 
space which may subsequently serve as a nidus 
for recurrent hernia. 

Ordinarily a good hold can be obtained by 
passing the needle through the usually dense 
vertical portion of the ligament. (Fig. 2.) How- 
ever, the ligament may occasionally be so 
attenuated as to predispose to inadequate 
anchorage of the suture. When this occurs, the 
needle may tear the sparse ligamentous fibers 
from their attachment to the internal surface 
of the superior pubic ramus. Another equally 
potent cause of insecurity is the placement of 
a series of sutures in the same horizontal 
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Fic. 2. Illustrates introduction of the first suture in Cooper’s ligament hernia repair. This passes through the triple 
parietal strata and through Cooper’s ligament subjacent to the external iliac vein. This suture closes the widest 
space in the posterior wall of the inguinal canal (trihedral space); upon this the maximal stress of the repair is im- 
posed. The loop method of transfixion of the fascial suture as shown is considered preferable. 


plane of the ligament instead of staggering 
their level of emergence. Such injudicious prac- 
tice may have the effect of splitting a normal 
Cooper’s ligament at the juncture of its vertical 
and anterior components. Confronted with 
either of these eventualities, the resourcefulness 
of the surgeon may be taxed to its fullest in 
improvising a method for fixation of the 
parietal wall at this crucial point. 

In those rare instances in which the vertical 
portion of Cooper’s ligament becomes loosened 
or detached by the placement of multiple 
sutures in the same horizontal plane, it may be 
necessary although less desirable to use the 
anterior component of the ligament in lieu of 
the vertical portion. The former provides edge 
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contact in contrast to the more desirable wide 
surface contact which obtains when the wall is 
apposed to the vertical surface of the ligament. 


ALTERNATIVE METHODS IN LIEU OF 
DEFICIENT COOPER’S LIGAMENT 


In reviewing the literature three technical 
procedures have been found which have been 
proposed as substitutes for Cooper’s ligament 
deficiency. They are: (1) psoas minor tendon; 
(2) psoas fascia; and (3) obturator foramen 
(circumpubic). I wish to propose another, the 
lateral transpubic suture. 

Psoas Minor Tendon Method (Fig. 3). A 
comparatively new and quite practical alterna- 
tive method is the insertion of the pivotal 
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Fic. 3. In the absence of a sufficiently dense Cooper’s ligament for secure anchorage of the suture the tendon of the 
psoas minor makes an ideal substitute. Unfortunately, agenesis of the psoas minor is not uncommon. Occasionally 
it may be possible to utilize the ligament and tendon jointly. 


transitional suture through the psoas minor 
tendon at its tendopectineal juncture. This 
maneuver is ideally suited for lateral liga- 
mentous attenuation and should invariably be 
the surgeon’s first choice provided the minor 
tendon is present. The suture when so placed 
lies slightly posterior to the medial edge of the 
external iliac vein. When the suture is drawn 
taut, it obliterates the potentially vulnerable 
interligamentous infundibuliform space by 
apposing the parietal wall to the psoas minor 
tendon and often obtains some contact with 
the subjacent Cooper’s ligament. If this 
maneuver is done properly, the parietal wall 
should follow the contour of the external iliac 
vein but without displacing or compressing it. 
Occasionally it may be feasible to place the 
suture in a thin Cooper’s ligament and con- 
secutively pass the needle through the psoas 
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minor tendon which in effect makes a dual 
insertion of the suture and also gives a broader 
contacting surface for the approximated wall. 
The combined tendoligamentous suture is 
recommended in all Cooper’s ligament repairs 
in which the psoas minor tendon is present. 

A preparatory prerequisite to facilitate per- 
formance of this simple technical variant is the 
total exposure of Cooper’s (posterior iliopubic) 
ligament and the identification of the psoas 
minor tendon. (Fig. 1.) The most frequently 
encountered obstacle to the use of this tendon 
stems from the fact the psoas minor muscle is 
often congenitally absent. However, it has 
been our experience that when the tendon is 
diligently sought for, it will be found more often 
(in 10 per cent of our last 100 repairs). | am 
convinced that before adopting the technic of 
total exposure of the internal vertical portion 
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Fic. 4. When confronted with agenesis of Cooper’s ligament and of the psoas minor muscle the fascia covering the 
psoas major muscle offers the next most feasible site for fixation of the suture. Obviously, a suture through the psoas 


fascia and fibers will be more anteriorly placed than in the two previously illustrated technics of using either Cooper’s 


ligament or psoas minor tendon. 


of Cooper’s ligament many psoas minor ten- 
dons were missed because of inadequate ex- 
posure of the former occult funnel-shaped area, 
presumably on the false premise of injuring 
the obturator nerve or of causing vascular 
trauma. To facilitate exposure of the psoas 
minor tendon, Rees'® advocates abduction of 
the hip which also affords protection to the 
external iliac vein by causing its lateral dis- 
placement. However, we have not found it 
necessary to resort to this maneuver in order 
to obtain adequate ligamentous exposure. 

Psoas Fascia Maneuver (Fig. 4). Another 


method of securing the parietal wall at the 
transitional angle is to pass the needle carrying 
a suture through a sizable bundle of fascia and 
fibers of the medial portion of the psoas major 
muscle as it crosses somewhat obliquely the 
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posterior portion of the superior pubic ramus. 
We have not observed agenesia of the psoas 
major muscle. The psoas fascia in some patients 
is dense, creating confidence in the resistance 
and security of the suture; in others the fascia 
is thin, and often the underlying fascicular 
fibers are friable, engendering doubt as to 
whether the wall so anchored will withstand 
inordinate intra-abdominal pressure. There- 
fore, the lack of uniform density of the psoas 
fascia, the fact the wall is not as deeply placed 
and the absence of ligamentous apposition are 
factors which militate against the employment 
of this variant. The conjoined insertion of the 
suture into a remnant of Cooper’s ligament 
and the psoas fascia is not possible because the 
points of anchorage are too widely separated. 
This method in our opinion is rarely feasible. 
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Fic. 5. The use of the obturator foramen through which to pass a suture, staying close to the superior pubic ramus, 
is illustrated. The difficulty encountered in the placement of this suture and the possibility of puncturing the ob- 
turator nerve are the chief objections to the use of this technic. 


Obturator Foramen or Circumpubic Suture 
Procedure (Fig. 5). A unique and ingenious 
idea of stabilizing the parietal wall laterally 
was conceived by Cavazzani. He proposed 
passing a suture through the obturator foramen 
at its most lateral boundary, hugging and en- 
circling the superior pubic ramus. It is impor- 
tant to visualize the structures of the obturator 
canal so as to avoid injuring them. At first it 
would seem that this technical variant may 
have some merit, but on more careful con- 
sideration several objections to the employ- 
ment of this maneuver are evident. The ob- 
turator foramen is considerably medial to the 
transitional angle so that the combined wall is 
drawn deeply enough but away from the focal 
point of the subvascular weakness, in effect, 


increasing the size of the vulnerable area with- 
out reinforcing it. Despite precise anatomic 
knowledge and meticulous care required in 
placing this suture there is a remote possibility 
of injury to the obturator nerve or puncture 
of the obturator vessels. In our experience we 
have not had occasion to use this variant, and 
for the reasons cited I would be very reluctant 
to resort to this means of implementing the 
critical area. Moreover, I have not been able 
to find any reports in the literature stating that 
this technic has been employed by other 
surgeons. 

Lateral Transpubic Suture Method (Fig. 6). 
It is axiomatic that when several methods are 
available for the treatment of a surgical entity 
none is wholly satisfactory. We agree with 
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Fic. 6. In the absence of adequate ligamentous, tendinous or fascial structures in which to anchor the pivotal suture, 
a transosseous canal through the superior pubic ramus at this site for the passage of the suture should be considered. 
An ordinary trocar is inserted so that it just penetrates the anterior cortex, through which an angular pointed in- 
strument is made to perforate the internal surface of the ramus, as shown. The fascial suture is then threaded through 
the bony canal. 


Halsted® and Fallis’ that every hernia merits 
the very greatest care and the strongest pos- 
sible closure at the time of the initial repair. 
Our objective is to present a new type of suture 
anchorage of the parietal strata to overcome 
the potential anatomic weaknesses which may 
exist at the transitional angle. The anatomic 
deficits which may jeopardize the success of 
the operation are: (1) lateral deprivation of the 
vertical and/or anterior components of Coo- 
per’s ligament; (2) concomitant absence of the 
psoas minor tendon; and (3) attenuated psoas 
major fascia. In order to cope with these in- 
frequent but vitally important structural 
deficiencies we devised a new technic of em- 
ploying a transpubic suture which passes 


through the lateral pubic shelf underlying the 
thin anterior and vertical components of 
Cooper’s ligament. The internal bony ledge 
follows the course of the iliopectineal line and 
is easily identified. The excellent results ob- 
tained in the cases in which this suture has 
been used have prompted this preliminary 
report which includes a description of the 
technic. 


TECHNIC 


An important prerequisite of the transpubic 
suture technic is the complete exposure of 
Cooper’s ligament from the pubic spine to the 
iliopectineal eminence. The entire ligament 
should be visualized and palpated. If this is 
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practiced regularly in all Cooper’s ligament 
repairs, the surgeon will learn to detect varia- 
tions in the fascial structures overlying the 
iliopectineal shelf of the superior pubic ramus. 
He will learn to interpret the normal density of 
Cooper’s ligament better and will be less likely 
to overlook the psoas minor tendon which may 
not stand out separately but may infrequently 
be incorporated in the psoas major muscle. 
These observations, if made routinely and 
thoroughly, may result in discovering struc- 
tures adequate for parietal anchorage, which 
would preclude the use of more elaborate 
technical deviations. 

The most important and constant vessels 
encountered in the exposure of the posterior 
iliopubic (Cooper’s) ligament are the inferior 
epigastric artery and vein. If the hernia has 
produced appreciable dilatation of the ab- 
dominal ring, the vessels may be displaced 
medially. They are freed for the width of the 
posterior wall of the canal, a distance of per- 
haps 2.5 cm. This vascular segment is excised 
and the ends ligated with transfixion sutures. 
The purpose in removing such a long segment 
is to preclude puncturing the vessels proximal 
to the stump when a deep and generous stitch 
is taken through the trilaminar wall in the first 
maneuver of the repair. 

Continuing the process of total ligamentous 
exposure, the attenuated fascia transversalis is 
incised along the junction of the posterio- 
inferior boundary of the trihedral space or 
canal including its variants, the posterior 
medial (Henle’s) ligament and the anterior 
medial ligament or ligamentum inguinale re- 
flexum; proceeding lateralward, any remnants 
of the interfoveolar ligament of the floor of the 
canal are divided. Bisgard! believes that the 
anterior reflex ligament is constant and of 
such uniform density that the pubic angle 
which it spans is secure; he thus advises 
against incising it. This may be true, but divi- 
sion of the reflex ligament gives better ex- 
posure of the inferior or pectineal angle and 
definitely facilitates the suturing of the parietal 
wall to the entire extent of Cooper’s ligament. 
We have frequently found two or three small 
veins crossing the medial half of the superior 
pubic ramus. These should be ligated. Only 
occasionally does a small artery accompany 
the vein. We have been struck by the fre- 
quency of a rather large vein about the size of 
the inferior epigastric, crossing the superior 
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pubic ramus laterally and emptying into the 
external iliac. It has occurred in perhaps 10 per 
cent of the cases in our series. When present it 
must be ligated to obtain lateral exposure of 
the ligament. The obturator artery may arise 
from the hypogastric, the external iliac or the 
inferior epigastric. Its anomalous position has 
been observed only a few times in the Cooper’s 
ligament repairs done at this clinic. In each 
instance the artery crossed the pubic ramus at 
the junction of its posterior and middle thirds. 
When this anomaly is present, ligation of the 
artery is necessary to gain adequate lateral 
ligamentous exposure. The obturator nerve 
enters the pelvis obliquely and follows the 
inferior edge of the superior pubic ramus until 
it enters the obturator canal. It is almost in- 
variably visualized in the exposure of the 
posterior third of Cooper’s ligament. It has 
not been injured in our rather wide experience 
with Cooper’s ligament repairs. In exposing 
the posterior third of the ligament, the inser- 
tion of the psoas minor tendon can be visual- 
ized but is more certainly identified by palpa- 
tion if it is present. It lies in the horizontal plane 
parallel and deep to the major muscle. The 
importance of the psoas minor tendon as 
alternate anchorage of the most lateral suture 
of the first maneuver has already been stressed. 
Another point worthy of mention is the occa- 
sional presence of a sizable chain of lymph 
nodes which lie inferior and adjacent to the 
external iliac vein. The removal of these nodes 
if appreciably enlarged will eliminate the 
possibility of extraneous tissue being inter- 
posed between the parietal wall and Cooper’s 
ligament. | 
Normally Cooper’s ligament is a dense, 
fixed, constant, fibrous membrane having two 
components: (1) the vertical, which is that 
portion intimately intermeshed with the perios- 
teum of the internal vertical aspect of the 
superior pubic ramus and (2) that portion 
which overlies the more accessible anterior as- 
pect of the ramus. We are indebted to Seelig 
and Tuholske” for a summary of the many 


divergent views of anatomists regarding the 


role of the various fascias in the formation of 
Cooper’s ligament. Suffice it to say this lack 
of unanimity still prevails. However, these 
fasciae minutae are not particularly important 
to the surgeon. 

The anterior surface of the superior pubic 
ramus is bared for about 1 cm. at the medial 
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edge of the psoas major muscle. With an 
ordinary trocar a small hole is made through 
only the anterior cortex of the bone. This can 
be done with moderate pressure on the in- 
strument. The counter opening on the internal 
surface of the ramus must be at almost a right 
angle to the first hole. We first tried using an 
angular dental drill in an effort to negotiate 
the proper angle; however, this was without 
success. After trial and error the end of a 
screw driver, about 1 cm. from its tip, was 
fashioned into a rounded point and bent to 
an angle of go degrees. The point of the curved 
instrument is placed in the anterior cortical 
opening and gently guided so that it rests 
against the middle of the internal cortical 
surface of the ramus. With steady lever-like 
action the cortex is easily perforated. (Fig. 6.) 
The instrument should be under complete 
control so as to preclude the possibility of 
fracturing the bony shelf between the two 
holes. Although such a complication is con- 
ceivable, it has not occurred in our experience. 
An acutely curved needle holder also may serve 
this purpose and has been used to make the 
internal hole. Should there be some oozing 
from the cancellous bone, a small pledget of 
gelfoam® is inserted into the osseous canal. 

Because of its elasticity, greater tensile 
strength, ease of procurement and its viability 
we prefer an autogenous fascia lata suture. 
Although it has been repeatedly pointed out 
that the suture at the transitional angle is the 
most important strategically, one should in no 
way neglect any step designed to achieve a 
uniformly taut wall. The standard Cooper’s 
ligament repair in this clinic is performed with 
two fascial strips taken from the ipsolateral 
thigh using a 2.5 cm. transverse skin incision 
through which the Masson stripper is inserted. !” 
These fascial strips are autotransfixed on 
Gallie needles by either the Robins’® or Ge) « 
and LeMesurier® technic depending upo:. cae 
width of the strip. The distal ends of both 
sutures are ligated with silk, but the end of one 
is turned back on itself and tied so as to form a 
loop. It has been found that the suture slips 
more easily through the loop than when it is 
autotransfixed. Another advantage of the loop 
method of transfixion is that it further obviates 
the possibility of the suture splitting at its 
distal end under tension 

The transpubic suture, which is the first to 
be placed, is the most lateral suture of the first 
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maneuver of Cooper’s ligament repair. It 
traverses the trilaminar parietal wall and then 
the previously prepared osseous canal. (Fig. 6.) 
When the suture is drawn taut, its facility and 
effectiveness in closing the infundibuliform 
space is quite striking. The second fascial 
suture is started superjacent to the pubic spine 
and continues through the parietal wall and 
Cooper’s ligament, respectively, until reaching 
the first one. The two sutures are drawn taut, 
apposing the combined parietal wall to the 
vertical portion of the superior pubic ramus. 
Since the inguinal canal is a trihedral space, it 
is easier to bring the wall down at its apex, 
juxtalateral to the pubic spine and gradually 
progressing lateralward until reaching the 
transitional angle where the transosseous or 
first suture has been placed. The two sutures 
are interlooped at this juncture. The second 
one continues cephalad closing the transitional 
space; the other runs inferiorly and medially 
passing successively through the loops of the 
underlying previously placed fascial suture and 
through the inverted edge of the inguinal liga- 
ment which pectinealizes the latter. The con- 
verging V-shaped parietoligamentous planes 
are sutured together producing a vertically 
synthesized wall and in effect creating a central 
tendon, perhaps 1.5 cm. in height. This 
maneuver also serves as a protective per- 
pendicular barricade at the transitional angle. 
The technic is identical with the standard 
triple maneuver Cooper’s ligament hernia 
repair except the first suture traverses the 
lateral transpubic osseous canal. 

Within the past year we have employed the 
lateral pubic transosseous suture technic in 
eight cases, with no complications. Follow-up 
examinations have consistently disclosed a 
uniformly unyielding resistant wall. It is fully 
realized that this is a very small series and 
that it will require five years or longer before 
sufficient data will be available for any valid 
conclusions on the definitive results of this 
technic. However, we believe that the lateral 
transpubic suture offers another means of 
gaining secure anchorage of the most important 
suture in Cooper’s ligament technics. 


COMMENTS 


There are six potentially vulnerable areas of 
the inguinopectineal region. These areas are 
located at: (1) the inferior or pubic angle 
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which is frequently referred to as the internal 
inguinal triangle; (2) the base of the inter- 
mediate inguinal triangle which is perhaps 
better known as Hesselbach’s triangle; (3) the 
abdominal ring or hiatus through which in- 
direct hernias emerge; (4) the transitional 
angle which is the most frequent site of recur- 
rence following Cooper’s ligament repair; (5) 
the interligamentous area which is more fre- 
quently a concomitant rather than a solitary 
weakness; and (6) the parahiatal area lateral 
to the abdominal ring which may not evaginate 
through a definitive aperture but rather 
present as a dome-like weakness. 

The first three areas enumerated ordinarily 
can be corrected by an inguinal ligament 
reparative procedure, while the latter three 
require a Cooper’s ligament repair. The most 
strategic step in Cooper’s ligament repair is 
the fortification of the wall at the transitional 
angle. The principle objective of this article is 
to focus attention on the potential weakness 
at the transitional angle in Cooper’s ligament 
repair and to propose another method for 
attaining security and solidity of the parietal 
wall at this point. The alternative reparative 
variants, which have been described, have 
been so designed as to preclude the creation 
of a concomitant but unrecognized preclinical 
weakness. 

Each respective evolutionary step which has 
been successively outlined for dealing with the 
anatomic fault at the transitional angle has 
been predicated on one or more coexisting, 
definitely demonstrable structural deficiencies. 
The technics devised present the most direct 
and rational approach consonant with recog- 
nized surgical principles. We should like to 
emphasize that when it is feasible, there is no 
objection to combining one or more of these 
alternative methods. 

In searching the literature it was found that 
the transpubic suture is not wholly new. It 
was employed by Nicoll!‘ in the radical cure of 
femoral hernia in 1903. However, Nicoll drilled 
the pubic ramus medial and inferior to the 
transitional angle. The suture was threaded 
through the drill hole and passed through the 
inferior edge of the inguinal ligament which 
when tied obliterated the femoral ring but 
without strengthening the susceptible transi- 
tional area. The operative procedure was per- 
formed through the inferior approach. In fact, 
the inguinal canal was not exposed, nor was 
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Cooper’s ligament visualized. Consequently, 
the technic which we have proposed differs 
from Nicoll’s in principle, the definitive objec- 
tive to be attained, location of the transosseous 
canal, the operative approach and the struc- 
tures approximated. 


CONCLUSIONS 


1. The integrity of the transitional angle 
suture, which is the most lateral suture of the 
first maneuver in Cooper’s ligament repair, is 
of crucial importance in preventing recurrence 
of the hernia. 

2. The various alternative methods which 
have been devised for anchoring the transi- 
tional angle suture in lieu of a deficient Cooper’s 
ligament have been described and the indica- 
tions for each clearly set forth. 

3. Anew method using a lateral transosseous 
pubic suture offers another means of attaining 
security of the wall at the transitional angle, 
which incidentally is the most likely site of 
recurrence in Cooper’s ligament technic. 

4. Criteria for the employment of the pro- 
posed lateral transpubic technic have been 
outlined. 
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Purse-string Suture Repair of Indirect 
Inguinal Hernia 


McDovuaat, Grand Rapids, Michigan 


| penne the past twenty years numerous im- 
provements and refinements of surgical 
technic in the repair of inguinal hernias have 
been made. Most of these have been directed 
toward a more satisfactory repair of the floor 
of the inguinal canal medial to the inferior 
epigastric vessels (Hesselbach’s triangle). The 
apparent result to most surgeons is a lowered 
incidence of “‘recurrent”’ direct hernias. During 
the period of popularity of the Bassini type of 
repair, in which the lower border of the internal 
oblique muscle was sutured to the edge of 
Poupart’s ligament, it was common to note 
the appearance of a direct hernia some months 
or years following the repair of an indirect 
inguinal hernia. With the currently popular 
method of suturing the transversalis fascia 
either to Poupart’s or Cooper’s ligament, the 
formation of new or recurrent direct hernias 
has become less frequent. The recurrence of an 
indirect hernia, however, is still frequently 
seen, and the percentage of recurrence does 
not seem to have been lowered in recent years 
as much as the recurrence rate of direct hernias. 

The purpose of this paper is to describe a 
method of repair of the internal ring which, in 
my experience, has markedly lowered the re- 
currence rate of indirect inguinal hernias. 

In planning the repair of an inguinal hernia, 
one must be able to adjust his technical steps 
to the variations of anatomy and pathology 
encountered in the groins of different patients. 
However, certain basic principles hold true in 
every variation of indirect inguinal hernia: 
(1) The peritoneum alone is no barrier to the 
intra-abdominal pressure, being very easily 
stretched and poorly attached to the overlying 
transversalis fascia which allows it to slide and 
“pouch” readily through any defect in the 
adjacent fascia. (2) The transversalis fascia is 
the “first line of defense’”’ and the most impor- 
tant barrier to the formation of a hernia. Its 
fibers form the edges of the internal inguinal 
ring. The edges of the transversalis fascia at 


the internal ring must be stretched apart in 
order for an indirect inguinal hernia to form. 
(3) The internal oblique muscle is an important 
“‘second line of defense,” but only when it is 
physiologically capable of contracting strongly 
so as to stretch tightly across the inguinal canal 
floor in the internal ring area. (4) The external 
oblique fascia in its normal position in relation 
to the spermatic cord has little or no barrier 
effect against the formation of an inguinal 
hernia. 

From the foregoing facts, the following prin- 
ciples in surgical treatment can be stated: (1) 
The ligation of the hernial sac at the internal 
ring is only important from the standpoint of 
presenting a smooth peritoneal lining to the 
intra-abdominal contents. (2) To prevent a 


recurrence of an indirect inguinal hernia the 


transversalis fascia must be approximated 
about the spermatic cord in a circular fashion 
which allows only enough room for the cord 
structures to emerge through it. If the trans- 
versalis fascial ring is unbroachable, an indirect 
hernia cannot recur. (3) The internal oblique 
muscle must not be damaged or displaced 
permanently from its normal position if its 
muscle fibers appear to be in a good functional 
state. If the muscle edge is atrophic or in- 
filtrated with fat, it has lost its effectiveness 
as a barrier to the formation of a hernia. In 
such instances its substance should be replaced 
by a fascial flap, metal mesh or other suitable 
substitutes. (4) From the standpoint of the 
prevention of hernia recurrence, the external 
oblique fascia can be used to much more ad- 
vantage by suturing its flaps across the floor 
of the inguinal canal rather than using it as a 
“roof” to cover the spermatic cord. 

The most important principle in repairing 
an indirect inguinal hernia is to make certain 
the structures about the internal inguinal ring 
are sufficiently tight to prevent the first 
“tongue” of peritoneal sac from extending 
through the internal ring. This would seem to 
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be an unnecessary statement, but it has been 
my observation that many surgeons, when 
operating for indirect inguinal hernia, seem to 
lose sight of the fact that the hernia is at the 
internal ring and they concern themselves 
chiefly with reinforcing the tissues through 
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Fic. 1. A, illustrates normal positions (A) and (B) 
before sutures are placed for tightening internal ring in 
the common method of repair. B, after suturing points 
(A) and (B) together, tightening of the transversalis 
muscle during straining puts an oblique pull on point 
(A) away from point (B). 


which a direct hernia occurs. The usual method 
for diminishing the size of the internal ring by 
suturing the transversalis fascia to itself or to 
the shelving edge of the inguinal ligament just 
medial to the exit of the spermatic cord from 
the internal inguinal ring has certain disad- 
vantages. First, only a portion of the fascial 
borders of the internal ring is reinforced—the 
medial and superiomedial sides. If the cord 
can be shifted gradually lateralward and in- 
feriorly away from the repaired area by re- 
peated stress from increased intra-abdominal 
pressure, a recurrent hernia can occur between 
the repaired area and the shifted cord. Second, 
in placing sutures across the inguinal canal floor 
just medial to the internal ring, it can be 
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noticed that the transversalis fascia is acutely 
angled across beneath the spermatic cord and 
there is usually some tension, as the most 
lateral suture is placed, to pull the medial 
transversalis fascia to the edge of Poupart’s 
ligament. Later, when the patient coughs or 
strains, the constriction of the transversalis 
muscle causes tension and pull on the sutures 
anchoring this obliquely displaced fascia. The 
mechanics of this stress is illustrated dia- 
grammatically in Figure 1. I feel certain that 
many recurrences are due to the most laterally 
placed sutures tearing through the tissue early 
in the postoperative period. 

In order to prevent any shifting of the in- 
ternal ring and to offer more complete support 
to the fascia about the exit of the spermatic 
cord from the internal inguinal ring, a heavy 
purse-string suture of silk is inserted through 
the transversalis fascia and the edge of the 
inguinal ligament, which completely encircles 
the spermatic cord. This may be done as a 
single-purse string suture, or two or more may 
be placed in concentric circles around the 
internal ring. The suture is tied tightly enough 
so that just enough room is left around the 
cord to allow circulation to and from the 
testicle. This suture not only pulls in firm 
fascial support around the internal inguinal 
ring but also gives a firm, non-distensible edge 
to the entire circumference of the internal ring. 


TECHNIC 


The indirect hernial sac is completely iso- 
lated from the spermatic cord and is closed at 
the internal ring in the usual manner. To ac- 
curately place the purse-string suture of heavy 
braided silk around the internal inguinal ring 
and spermatic cord, the entire circumference 
of the transversalis fascia about the cord must 
be exposed to view. This is accomplished on the 
medial and inferior border of the internal ring 
quite easily by simply elevating the spermatic 
cord from the floor of the inguinal canal. The 
superior portion can be exposed by retracting 
the edge of the internal oblique muscle. The 
lateral and superiolateral edges can best be 
exposed by clamping and cutting the cremaster 
muscle fibers as they cross from the internal 
oblique muscle onto the spermatic cord (Fig. 2) 
and then retracting the margin of the arching 
fibers of the internal oblique muscle laterally. 
When the entire fascial circumference about the 
cord at the internal ring is exposed and clear, 
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Fic. 2. The cremaseter muscle fibers are clamped, cut and tied just lateral to the internal ring, where they are 
reflected from the internal oblique muscle onto the spermatic cord. The indirect hernia sac stump is demonstrated 
by upward retraction of the internal oblique muscle. The ileoinguinal nerve is preserved. 


Fic. 3. The heavy purse-string suture of silk has been placed in the transversalis fascia about the neck of the 
hernia sac and exit of the spermatic cord from the internal inguinal ring, and is anchored to the shelving edge of 


Poupart’s ligament below. 


a No. 3 or No. 4 braided silk suture on a short 
round needle is started in the transversalis 
fascia superior to the neck of the previously 
ligated hernial sac and carried in and out of 
this fascia lateral to the spermatic cord, then 
through two portions of the shelving edge of 
the inguinal ligament, the second bite of the 
needle being about 3 mm. from the first one 
placed in the ligament, thence medially along 
the edge of the dilated internal ring back to 
the starting point. The suture must be accu- 
rately placed in the edge of the dilated internal 
ring, making a complete circle around the 
spermatic cord and neck of the hernial sac 
(Fig. 3) in order for the enclosed fascia to be 
pulled up snugly around the cord. The suture 
bites are placed about 5 mm. apart, and if they 
are accurately placed in the edges of the dilated 
internal ring, there will be no tension when it is 
snugly tied. I believe that tying the purse- 
string suture tightly enough is extremely im- 
portant in this technic. The resident surgeons 
learning this technic are instructed to tighten 
the suture until they think it is too tight around 
the spermatic cord, and then tighten it just a 
little more. An opening through the purse- 
string suture, about 5 mm. in diameter, is 
sufficient to allow unimpaired circulation to 
and from the testicle. 


RESULTS 


All cases included in this series were operated 
upon before 1952. The known recurrences in a 
series repaired by the purse-string suture tech- 
nic are compared with another series repaired 
by the Edmund Andrews principle. Of 274 cases 
in which the purse-string suture technic was 
used, there was one known recurrence of an 
indirect hernia. Of 248 cases in which the 
Edmund Andrews type of repair was used, 
there were eleven known recurrences. All of 
these recurrences were confirmed by reopera- 
tion as recurrent indirect hernias. The per- 
centage of cases lost to follow-up study was 
essentially the same in the two series (29 and 
33 per cent, respectively). 


COMMENTS 


Reoperation was necessary for the one 
recurrence in the series in which purse-string 
suture technic was used. The recurrent hernia 
developed through a purse-string opening I cm. 
in diameter. Obviously the suture had not been 
tied down tightly enough around the spermatic 
cord. It was interesting to note that the trans- 
versalis fascia around the edge of the internal 
ring and adjacent to the silk purse-string suture 
was exceptionally thick and strong—several 
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times as thick as the normal transversalis 
fascia in that area usually is. Apparently there 
is enough reaction around the suture at the 
internal ring to cause proliferation of fibro- 
blasts adjacent to it with consequent thicken- 
ing and strengthening of the fascia. This same 
thickening around the purse-string suture at 
the internal ring was also observed to be quite 
marked in another man undergoing reoperation 
for a direct hernia one year after an indirect 
hernia was repaired. 
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SUMMARY 


A technic is presented which can contribute 
to a firm repair of the internal ring in patients 
with indirect inguinal hernia. 

Objections to the commonly used methods 
of repairing the dilated internal inguinal ring 
are mentioned. 

In my experience, the purse-string suture 
technic of repair has markedly reduced the re- 
currences of indirect inguinal hernia. 
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The Problem of Duodenal Closure after 
Gastrectomy for Duodenal Ulcer 


Puitip Cooper, M.D., Providence, Rhode Island, AnD Davin V. Pecora, M.p., Ray Brook, New York 


From the Surgical Service of the Veterans Administration 
Hospital, Providence, Rhode Island, and the Department 
of Surgery, Boston University School of Medicine, Boston, 
Massachusetts. 


ganar gastrectomy is well established as a 
surgical procedure for the treatment of 
peptic ulcer. However, there are differences in 
opinion as to the advantages of various points 
in technic, such as the placement of the jejunal 
loop anterior or posterior to the colon, and the 
comparative value of the Hofmeister or Pélya 
types of anastomoses. The Billroth 1 procedure 
has been revived to some extent, but has 
limited value in the surgical treatment of the 
complicated duodenal ulcer. 

This presentation will be limited to the tech- 
nical problems involved in the closure of the 
duodenal stump after partial gastrectomy for 
duodenal ulcer, with particular reference to a 
method of duodenal closure developed by one 
of the authors (P. C.), and employed for the 
large posterior wall ulcer of the first part of 
the duodenum. When the duodenal ulcer is 
limited in size and relatively near the pyloric 
ring or in the second part of the duodenum, an 
adequate length of duodenum can be easily 
mobilized for the routine two- or three-layered 
closure. Frequently this is accomplished with 
an inner Connell suture of chromic catgut and 
an outer layer of interrupted Lembert or 
mattress sutures of No. oooo silk. A few addi- 
tional sutures of silk are used to approximate 
the soft tissues over the pancreas to the duo- 
denum. The blood supply to the duodenal 
stump must be adequately preserved, and the 
closure must be accomplished without undue 
tension. 

If the ulcer is near the common bile duct, and 
it appears that the dissection or the duodenal 
closure may compromise that structure, the 
insertion of a T-tube into the common bile 
duct, as recommended by Marshall,! may be 
advisable. 


The large ulcer involving the anterior wall 
of the first part of the duodenum presents a 
serious problem. The associated induration 
makes inversion of the duodenal wall very 
difficult. Closure may, however, frequently be 
accomplished if the duodenal stump is closed 
with interrupted Lembert or mattress sutures 
of silk and these sutures are placed only partly 
through the thickness of the duodenal wall. 

The two-stage Finsterer type of resection has 
been employed when the ulcer was associated 
with considerable surrounding inflammatory 
reaction and induration. In recent years the 
use of a catheter in the duodenal stump has 
been employed as a temporary measure by 
Welch? and Priestley and Butler* and has 
proved relatively satisfactory. 

The ulcer of the posterior wall of the first 
part of the duodenum frequently involves the 
duodenum to such an extent that after dissec- 
tion an inadequate or unsatisfactory posterior 
duodenal wall remains for the closure. It may 
be considerably edematous, indurated or ex- 
tremely short. Again, the dissection breaking 
into the edge of the ulcer may show the absence 
of either a part of or the entire posterior duo- 
denal wall to the edge of the ulcer and the sur- 
face of the pancreas. In all such situations, if 
the anterior duodenal wall is sufficiently pliable, 
the closure can be accomplished in a simple 
manner without dissecting the duodenum from 
pancreatic tissue. This can be done with little 
fear of subsequent local complications. 

Nissen‘ has described a method of duodenal 
closure for this type of ulcer, utilizing both the 
proximal and distal edges of the ulcer by 
suturing the edges of the ulcer to the anterior 
wall of the duodenum in two layers with inter- 


‘ rupted sutures. He employed a third layer of 


interrupted sutures through the capsule of the 
pancreas and the duodenum. With this method 
the anverior wall of the duodenum rested on 
the base of the ulcer. Some authors*~’ have 
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Fic. 1. A, demonstration of the defect in the posterior duodenal wall created 
by penetration of the dissection through the duodenal wall at the proximal 
edge of the ulcer. B, transected duodenum and the absence of part of the 
posterior duodenal wall to the edge of the ulcer shown. C, first layer of su- 
tures. D, second layer of sutures. E, completed closure of duodenal stump. 


reported various modifications of this type of 
closure. In those cases in which a pancreatic 
duct entered the base of the ulcer, Nissen 
recommended leaving the base of the ulcer un- 
covered by omitting the first row of sutures. 
The method to be described does not utilize 
the distal edge, and usually omits the placing 
of sutures through the proximal edge of the 
ulcer. The technic is relatively simple and can 
be performed fairly rapidly and safely, and 
with a minimum of dissection. 

In the surgical approach to the posterior wall 
duodenal ulcer, the dissection of the duodenum 
is proceeded with in the usual manner. It is 
carried distal to the gastroepiploic vessels and 
the right gastroepiploic vessels are ligated and 
cut. The right gastric vessels are also clamped 
and cut. The position of the ulcer and the con- 
dition of the duodenum are carefully evaluated. 
If the position and size of the ulcer does not 
allow an ample and satisfactory posterior 
duodenal wall distal to it for the adequate 
standard open closure, the best method of 
duodenal closure is then determined. If the 
duodenal wall posteriorly is pliable and in satis- 
factory condition to hold sutures of silk, even 
though it is shortened, it may be utilized in the 
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closure which will be accomplished either with 
two layers of Lembert or mattress sutures of 
silk. If the posterior wall is friable, edematous 
or excessively thickened, the posterior dissec- 
tion is carried down to the ulcer, and the poste- 
rior wall removed to the edge of the ulcer. 
(Figs. 1A and B.) A satisfactory method is to 
continue bluntly freeing of the duodenum from 
the pancreas until the ulcer is broken into in- 
tentionally. The posterior duodenal wall border- 
ing the ulcer edge laterally is trimmed as indi- 
cated, and is preserved if it is in suitable con- 
dition for closure purposes. The anterior wall 
of the duodenum is trimmed adequately so 
that a redundant wall will not interfere with 
the subsequent closure. 

The following description refers to the duo- 
denal closure totally omitting a part of or the 
entire posterior wall in completing the closure. 
The first row of interrupted Lembert sutures of 
No. 0000 silk are placed as shown in Figure 1C. 
There usually is no problem in placing these 
sutures near the edge of the ulcer, for as a rule 
there is some scarring in this area. The sutures 
should be placed superficially. The sutures on 
the duodenal side are placed through the sero- 
muscular layers. After the first row of sutures 
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are tied, the second row is placed in a similar 
fashion. (Fig. 1D.) At this time one may be 
beyond the indurated area in the pancreas and 
it may be advisable to place the sutures trans- 
versely, taking two or three bites of small 
amounts of tissue and then completing the 
suture on the duodenal side in the Lembert 
fashion. There need be no worry about the deep 
structures in the pancreas or the pancreatic 
tissue itself if these sutures are placed in the 
manner described. After the second layer of 
sutures are tied (Fig. 1E), a third layer may be 
placed in a similar manner, or any neighboring 
fatty tissue used to cover the duodenal closure. 
Care must be taken to invert an adequate 
amount of duodenal wall at the ends of the 
closure. Adequate blood supply to the duodenal 
wall must be preserved, and the closure should 
be accomplished without undue tension. 

Some variations of this method will of neces- 
sity be employed, depending on the position 
and size of the ulcer, or mvolvement of the 
upper or lower border of the duodenum at the 
site of transection. The general principles of 
the closure, however, remain unchanged. A 
specific factor which may interfere with the 
proper utilization of this method would be a 
thickened, scarred or edematous anterior wall 
which could not readily be inverted. In this 
situation, if an attempt has been made to close 
the duodenum and one is concerned, a small 
Foley catheter may be brought through the 
duodenal closure and the abdominal wall. The 
Foley bag is distended with 3 cc. of water, and 
the catheter can usually be removed safely in 
ten to twelve days. 

In 216 duodenal closures following gastrec- 
tomy for duodenal ulcer performed at this 
hospital from July 1, 1949 to March 1, 1953, a 
two- or three-layer closure with interrupted 
silk sutures was employed in ninety-four pa- 
tients. This method was used when the poste- 
rior duodenal wall was not considered adequate 
and safe for the application of a continuous 
catgut suture. 

In approximately forty of these patients the 
posterior wall was either penetrated inten- 
tionally at the edge of the ulcer and the wall 
above the ulcer excised, or the remaining poste- 
rior wall above the ulcer appeared so friable 
that it was considered advisable to excise it 
down to the level of the pancreas to allow the 
closure to be accomplished without excessive 
tension. In this group the only complication of 
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duodenal stump closure was one subphrenic 
abscess which responded promptly to drainage. 

By utilizing the described method of duo- 
denal closure, the posterior wall ulcer of the 
duodenum can be treated surgically in a safe 
and expeditious manner, and the number of 
gastroenterostomies, two-stage procedures and 
duodenal closures with catheter drainage, pre- 
viously performed for this type of ulcer, can be 
considerably reduced. 


SUMMARY 


The problem of closure of the duodenal 
stump after partial gastrectomy for duodenal 
ulcer has been discussed. Emphasis, however, 
has been placed on the surgical treatment of 
the posterior wall ulcer of the first part of the 
duodenum, and a simplified approach to that 
problem presented. The method avoids un- 
necessary dissection which may traumatize the 
pancreas or common duct. The difficulties 
resulting from dissection in this area have been 
discussed by Millbourn,* Warren? and Dun- 
phy." Possible trauma to the pancreatic ducts 
or to the pancreatic blood supply have been 
commented upon by these authors. The pri- 
mary advantage of the described method is its 
simplicity and effectiveness. 
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HE relative infrequency of acute appendici- 
tis in Orientals has long been a debatable 
subject and very few references can be found 
in the American literature regarding the in- 
cidence, the nature of the disease, and the 
difficulties and pitfalls in diagnosis. The pros- 
pects of greater future contact with the Oriental 
race by young American physicians, particu- 
larly in military service, might well be antici- 
pated, and warrants more thorough study and 
dissemination of all available material. 

An opportunity to observe and record the 
manifestations of acute appendicitis as it oc- 
curred in a sizable group of Korean and Chinese 
men presented itself in the Prisoner of War 
Command in Korea during 1953. The period 
utilized for this study, January to June, 1953, 
was believed to be a relatively stable interval 
as regards the control of all prisoner activities, 
medical supervision, and availability of facili- 
ties and personnel for management of non- 
traumatic surgical problems. The 14th Field 
Hospital in Pusan was responsible for the hos- 
pital care and definitive surgical treatment of 
approximately 35,000 Korean and Chinese 
prisoners during the six-month period under 
consideration. It is notable that only thirteen 
cases of acute appendicitis were encountered. 
The difficulties of diagnosis, the virulence of the 
pathologic process, and the high incidence of 
complications (even in this small group) em- 
phasized the need for greater attention to the 
manifestations of the disease in this type of 
patient. (Table 1.) 

Diagnosis. The same general criteria or- 
dinarily used in evaluating an acute condition 
within the abdomen were applied to this group 
of patients in an effort to establish a valid 
diagnosis and proper indications for surgical 
intervention. However, it was soon recognized 
that our prior knowledge and individual ex- 
perience was somewhat limited in regard to 
three extremely commonplace diseases in the 
Oriental, namely, (1) tuberculous peritonitis, 
(2) intestinal worms and (3) amebiasis. As 
contact and experience with these diseases 
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increased, it became more and more apparent 
that the preponderance of abdominal symp- 
toms encountered in this group had origin in 
one of these three diseases, and indirectly 
focused attention on the infrequent case of 
acute appendicitis. 

Tuberculous peritonitis was a constant con- 
sideration in the differential diagnosis of acute 
abdominal pain and was the most prevalent 
cause of abdominal symptoms in the large 
group of cases of pulmonary tuberculosis under 
observation in these prison compounds. The 
exact incidence of the disease in the over-all 
prison population is unknown. The presence of 
concomitant pulmonary, renal or bone tubercu- 
losis In a patient presenting acute abdominal 
symptoms was always taken into consideration 
and definitely aided in the evaluation. How- 
ever, three patients with acute appendicitis 
had active, moderate or far advanced pulmo- 
nary tuberculosis; one also had renal tubercu- 
losis for which right nephrectomy had been 
performed two months prior to the attack of 
appendicitis. Tuberculous appendicitis as an 
individual entity! was not generally considered 
in the differential diagnosis, nor was there any 
suggestion of this disease from pathologic study 
of the surgical specimens. 

Among the intestinal worms, Ascaris lumbri- 
coides was the most common offender. Infesta- 
tion with this parasite and the extremely high 
incidence of amebic colitis combined to produce 
abdominal symptoms of varying degree and 
severity in a high percentage of all Orientals. 
It is conceivable that abdominal pain and other 
gastrointestinal symptoms due to tuberculous 
peritonitis, worms or amebiasis are so common- 
place in this group as to become tolerable and 
stoically . acceptable. This situation would 
certainly explain some of the patients’ procras- 
tination in requesting medical care, and the 
high incidence of appendiceal perforation and 
abscess formation. 

The absence ‘of diarrhea was always a sig- 
nificant finding. Only two of the thirteen cases 
gave a definite history of multiple watery stools 
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TABLE 1* 


| | | 
| Pulmonary Acute 
Diarrhea Tuberculosis | Appendicitis | 


} } 
} | 
| x | 
| | | 


. -.- | Acute Appendicitis | 
ss with Perforation, | Postoperative 
Peritonitis Abscess, Generalized | Morbidity 
Peritonitis | 
| 
X 
xX 
x 
X X 
X X 
X 
X 
X xX 
X xX 
xX 
| x 
X X 
| 


* See text for description of pertinent data. 


and both of these were unusually complicated 
problems. The only other notable diagnostic 
help was the ordinary routine white blood 
count and differential blood count. All cases of 
appendicitis had elevated leukocyte counts 
(9,000 to 20,700) with a high percentage of 
polymorphonuclear cells. The average case of 
tuberculous peritonitis, ascariasis or amebiasis 
presenting the clinical picture of acute ap- 
pendicitis rarely was accompanied by the 
abnormal blood count characteristic of ap- 
pendicitis. This corresponds to Miles’ finding 
that significant leukocytosis was found in only 
11.5 per cent of sixty-eight cases of intestinal 
parasites that mimicked surgical abdominal 
emergencies.” He pointed out the perplexing 
problem of differentiating acute appendicitis 
from acute cecal amebiasis and expressed the 
opinion that in doubtful cases the danger of 
postponing operation in acute appendicitis 
must be weighed against the risks of operating 
in intestinal amebiasis. Hence the simple blood 
count assumed increasing importance in the 
differential diagnosis. 

Pathology. On the basis of the observed 
pathologic changes, acute appendicitis in the 
Oriental prisoner of war must be considered an 
unusually virulent process. Only three of the 
cases can be listed as uncomplicated acute 
appendicitis. Two of the remaining ten were 
classified as acute appendicitis with local 
peritonitis. The remaining eight cases were in 
the category of acute appendicitis with perfora- 
tion, with or without abscess formation, or 


generalized peritonitis, or both. Since autopsies 
were performed on all patients who died, it 
was believed that no unrecognized cases 
escaped scrutiny. 

Regarding etiology and pathogenesis, occa- 
sional references*:* have been made to (1) the 
influence of dietary factors, and (2) the Oriental 
manner of defecation, the squatting position, 
supposedly contributing to more complete 
cecal emptying. In regard to the first factor, few 
if any Western dietary innovations were intro- 
duced for over-all prisoner consumption. Rice 
was the basic food and made up part or all of 
every meal. In regard to the mode of defecation, 
no particular changes were introduced or 
observed. 

As previously stated, the patients’ voluntary 
or accustomed tolerance of abdominal pain 
contributed in some cases to delay in treatment 
and allowed the pathologic process to advance 
in an unrelenting fashion. One of the best 
examples of this problem was Case v, which 
typified the multiplicity of diseases encoun- 
tered. A Korean man in his twenties gave a 
history of persistent abdominal pain of one 
month’s duration which had increased in 
severity in the last three days, and was asso- 
ciated with anorexia, nausea, vomiting, fever 
and diarrhea. Examination revealed an acutely 
ill patient with generalized abdominal tender- 
ness. The chest roentgenogram was interpreted 
as moderately advanced pulmonary tubercu- 
losis and the abdominal film suggested massive 
intraperitoneal fluid. Many Ascaris ova were 


235 


A 
Case 
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u (C. B. H.) 
it (S. B. K.) x 
iv (K. T. K.) | 
v (Y. D.S.) | Xx x 
vi (K. H. K.) | x 
vu (K. Y.S.) | X 
(Y. K. C.) | 
ix (S.J.H) 
x (K.S. T.) | 
x1 (L. S. W.) 
xu (K. T. B.) 
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found in the stool specimen and the leukocyte 
count was 15,150 with 76 per cent polymorpho- 
nuclear cells. A presumptive diagnosis of 
tuberculous peritonitis was made and the pa- 
tient was observed for twenty-four hours. 
Abdominal distention developed and laparot- 
omy revealed acute appendicitis with perfora- 
tion, generalized peritonitis and multiple 
abscess formation. Appendectomy and abscess 
drainage were performed and despite post- 
operative ileus, left lower lobe atelectasis, 
hypoproteinemia, wound dehiscence and sec- 
ondary closure, he eventually recovered and 
was discharged. One month later he was re- 
admitted with acute purulent meningitis from 
which he died. This case was the only death in 
the group of cases under consideration. 

Treatment. Appendectomy was performed 
in twelve of the thirteen cases. In Case viii 
abscess drainage alone was the operative proce- 
dure. It should be added, however, that addi- 
tional abscess drainage was performed in five 
of the patients in whom the appendix was 
removed. 

Postoperative morbidity occurred in nine of 
the thirteen cases and included fever of 1o1°F. 
or higher, paralytic ileus, pelvic abscess, wound 
infection and dehiscence, pulmonary atelecta- 
sis, and diarrhea with demonstrable Ascaris or 
Endamoeba histolytica in the stools. The high 
morbidity rate reflects the magnitude of the 


entire problem. Durmg the period of study 
good x-ray and laboratory facilities were 
available and utilized; blood, intravenous 
fluids, plasma and plasma substitutes, and 
antibiotics were all available in quantity and 
used as indicated. 

The only death which occurred was in the 
case previously described; the patient recovered 
from appendectomy and multiple abscess drain- 
age, was subsequently readmitted with men- 
ingitis, and died. 


SUMMARY 


Experience with acute appendicitis in the 
Oriental man is presented. The study is based 
on a small series of cases observed in a relatively 
well controlled population group under prisoner 
of war conditions in Korea. Attention is 
directed to the difficulties of differential diagno- 
sis, considering particularly tuberculous peri- 
tonitis, intestinal worms and amebiasis. 
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SURGICAL REVIEW 


Primary Benign and Malignant Tumors 
of the Ureter 


A REVIEW OF THE LITERATURE AND REPORT OF ONE BENIGN AND TWELVE 
MALIGNANT TUMORS 


B. S. ABEsHousE, M.D., Baltimore, Maryland 


of the ureter may be divided into 
two main groups, namely, primary (benign 
or malignant) and secondary (metastatic). In 
this article discussion will be limited to the 
primary type which originates in the ureter 
and may be accompanied with secondary or 
metastatic tumors in the bladder. 

The rapidly increasing number of primary 
ureteral tumors reported in the past twenty 
years indicates that the condition is no longer 
a rare clinical and pathologic entity. The serious 
and perplexing problems of diagnosis and treat- 
ment of this condition warrants the presenta- 
tion of thirteen additional cases and a review 
of the literature. 

The first presumptive case of primary neo- 
plasm of the ureter was reported by Rayer,!” 
who encountered a case in which there were 
widespread metastases at autopsy. The first 
authentic case of malignant neoplasm of the 
ureter to be confirmed by histologic study was 
a “‘medullary” carcinoma with metastases to 
the retroperitoneal lymph nodes reported by 
Wising and Blix.?!* The first case of primary 
malignant neoplasm in the English literature 
was described by Davy.!** The first benign 
tumor was reported by Lebert.!® 

Incidence. Undoubtedly primary ureteral 
tumors are encountered more frequently than 
is indicated by the reports. In a combined series 
of 77,104 autopsies (i.e., Renner’ 13,854, 
Gilbert!’ 22,810, Bell!?! 37,000, Abeshouse! 
3,440) there were seven primary ureteral 
tumors (one in 11,000). 

In a combined series of 70,115 urologic 
hospital admissions (i.e., Colston’ 22,000, 
Beacham!” 34,215, Keen*? 3,900, Abeshouse! 


10,000) there were twenty primary ureteral 
tumors (one in 3,690). 

Prior to 1900 only eight autopsy cases of 
primary malignant ureteral tumors were re- 
ported. In 1934 Scott! collected sixty-one 
cases and subsequently the condition was recog- 
nized more frequently, for Foord and Ferrier!” 
gathered 145 cases, Scott™ 182 cases, Kojen 
and Petkovic'** 238 cases, and Mortensen and 
Murphy" 245 cases. I have collected 197 
additional cases not included in or published 
subsequent to Mortensen and Murphy’s article, 
and will add twelve personal cases, bringing the 
total of primary malignant ureteral tumors to 
454 cases as of July 1, 1954. 

Primary benign tumors are less common than 
the malignant type. In 1933 Joly'®' recorded 
only forty-nine cases. Subsequently, Johnson 
and Smith’ collected fifty cases, Harding, 
Grant and Yates'®* fifty-seven cases, Kojen 
and Petkovic' sixty-one cases, and Mortesen 
and Murphy'® seventy-seven cases. I have 
collected sixty cases not included in or published 
subsequent to Mortensen and Murphy’s article, 
and will add one personal case, bringing the 
total of benign tumors to 138 cases. It should 
be pointed out that the small solitary papilloma 
has been classified as benign despite the fact 
that it is a potentially malignant tumor by 
virtue of its tendency to develop into a papillary 
carcinoma in untreated patients or to recur in 
a malignant form in treated patients. 

Secondary or metastatic tumors of the ureter 
are rarer than both primary types. In 1952 
Boyle and Brown‘ collected forty-two meta- 
static tumors, chiefly from intestinal and pro- 
static carcinoma. Since then six additional 
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cases have been reported. The author has ob- 
served five clinical cases and ten autopsy cases 
of metastatic tumors of the ureter which will 
be reported in another paper. 

Unquestionably, many more cases ole primary 
ureteral tumors have been encountered but 
have not been reported for various reasons. A 
few cases have been omitted intentionally be- 
cause they had been reported in unavailable or 
obscure foreign journals. 

The increased number of cases reported in 
the past twenty years may be attributed to 
several factors: (1) improved diagnostic tech- 
nics; (2) greater awareness of the condition by 
urologists; (3) the incidence of ureteral neo- 
plasm, like neoplasms elsewhere in the body, is 
on the increase. In recent years comparatively 
large series of malignant cases have been re- 
ported, i.e., Cook and Counsellor'** eighteen 
cases, Tresidder and Warren®® twelve cases, 
Baron and Green*® eleven cases, Baker and 
Graf? thirteen cases, O’Conor,*4 Smith® and 
Harrison et al.?* ten cases each. 

Age. I have reviewed the distribution of 
primary ureteral tumors according to age of 
the patients. The greatest number of malignant 
cases, sixty-seven or 36 per cent, occured in the 
seventh decade, and the majority of cases (85 
per cent) occurred in the sixth, seventh and 
eighth decades. The youngest patient in this 
group was twenty-four years of age (Roome et 
al.*'), and the oldest patients were eighty 
(Zimmer® and Soloway®*) eighty-one 
(author’s Case x11). 

In the benign group the age incidence is 
definitely lower. The highest incidence was in 
the fourth and fifth decades, and the majority 
of cases (67 per cent) occurred in the fourth, 
fifth and sixth decades. The youngest patients 
in this group were ten years of age (Patch!) 
and eighteen (Pierce and Miner), and the 
oldest was eighty (Levant). 

These statistics are in accord with those 
published by other authors. 

Sex Distribution. Malignant ureteral tumors 
occur with greater frequency in the male (126 
cases or 66 per cent) than in the female (sixty- 
two cases or 30 per cent); sex was not given in 
twenty-one cases. The benign group also show- 
ed a preponderance of males but the ratio of 
sex distribution was not as marked, i.e., thirty- 
three males (53 per cent) and twenty-eight 
females (47 per cent). There was no appreciable 
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difference in the sex distribution in the various 
pathologic types of tumors. 


Location and Number. The most common 
site for the benign and malignant tumors is the 
lower third of the ureter (74 per cent). The 
incidence decreases as the ureter is ascended. 
Multiple tumors are relatively rare in both 
types. The site of the primary malignant tumor 
in 209 malignant cases was the lower third in 
145, middle third in twenty-six, upper third in 
eighteen, entire ureter in six and not stated 
fourteen. In the sixty-one benign cases the site 
was the lower third in thirty-six, middle in 
twelve, lower in twelve, and lower and middle 
in one. In the 209 malignant cases the tumor 
was single in 174 cases and multiple in twenty- 
two cases; the number was not stated in 
thirteen. In sixty-one benign cases there were 
fifty-seven single tumors and four multiple. 

Side. The incidence of primary ureteral 
tumors is slightly higher in the left ureter than 
in the right. In the malignant group the right 
side was involved in ninety-three cases, the left 
in ninety-seven cases and both sides in four 
cases; the side was not given in fifteen cases. 
However, in the benign group the right side 
was involved in twenty-four cases, the left in 
thirty-four cases and both sides in one case; 
the side was not stated in two cases. These 
findings are in accord with those reported by 
other authors. 

Pathology. In the cases reviewed by the 
author twenty-six types of malignant and thir- 
teen types of benign tumors were reported. In 
the series of 209 cases the most common tumor 
was papillary (transitional cell) carcinoma (153 
cases or 72 per cent); there were twenty-four 
cases of squamous cell carcinoma, twenty-one 
carcinoma undifferentiated, five adenocarci- 
noma and six sarcoma. The sarcomatous cases 
included two instances of leiomyosarcoma, two 
neurogenic sarcoma and one round cell sarcoma. 
Papillary carcinoma and squamous cell carci- 
noma comprised 84 per cent of the total cases. 

In the sixty-one benign cases the pathologic 
varieties were thirty benign papillomas, seven- 
teen fibromas or polyps, six vascular tumors 
(i.e., three hemangiomas, two angiomas and 
one lymphangioma), five granulomas and three 
endometriomas. 

It is interesting to note that a papillary 
carcinoma developed in the ureteral stump 
following nephrectomy in eleven cases, (Baker 
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and Graf? two cases, Harrison et al.?* two cases, 
Smith® two cases, Hamm and Lavalle?? one 
case, Champion et al.® one, Palocz® one, 
Douglas!! one, and Carroll’ one); squamous cell 
carcinoma developed in two cases (Loef and 
Casella,*” Abeshouse'), and benign papilloma 
in two cases (Bufalini,”® Robecchi'!”). The in- 
terval of time elapsing after nephrectomy for 
non-malignant lesions and the development of 
the ureteral neoplasm varied from four months 
(Smith,®> Hamm and Lavalle®?) to fourteen 
years (Leof and Casella”) to twenty-five years 
(Baker and Graf?). A papillary carcinoma was 
observed in the left ureter two and a half years 
following a right nephrectomy in the case re- 
ported by Howet and _ LeClerc-Dandoy.” 
Marshall and Leary,* and James and Warren” 
found a papillary carcinoma in the ureter lead- 
ing to the upper half of a right (double) and 
left fused supernumerary kidney, respectively. 
The aforementioned squamous cell carcinoma 
observed by Abeshouse! also occurred in the 
ureter leading to the upper segment of a left 
double kidney. 

Size. The size and shape of primary ureteral 
tumors show a considerable variation depend- 
ing upon the pathologic type and the duration 
of the growth. The benign tumors of urothelial 
origin, 1.e., papillomas, are usually single small 
round masses varying from 2 to 10 mm. in 
diameter and attached to the ureteral wall by 
a thin narrow stalk or pedicle, but occasionally 
they are sessile and multiple. The characteristic 
histologic features of this type of tumor are: 
(1) orderly arrangement of the transitional cells 
in multiple layers imparting a palisade archi- 
tecture of the tumor; (2) delicate connective 
tissue with one or more capillaries in the stroma 
of each villous component; (3) uniformity in 
the size, shape and polarity of the cellular 
components of each unit; (4) absence of mitotic 
figures; and (45) absence of invasion of basement 
membrane and submucosa. The non-epithelial 
benign tumors usually occur singly and seldom 
exceed the size of a grape. The pedunculated 
fibroma or vascular polyp is also attached by a 
narrow stalk and does not invade the deeper 
ureteral layers. The predominating elements 
are the fibrous connective tissue stroma in the 
former and the vascular elements in the latter. 
The granulomatous tumors may be somewhat 
larger in size (10 to 20 mm. in length) and may 
spread into or involve the deeper layers of the 
ureter. This type of tumor is regarded by many 
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authors as being due to chronic inflammation, 


and the actual tumor areas are composed of 


hyperplastic and inflamed mucosa and sub- 
mucosa. 

The malignant tumors are larger and more 
extensive than the benign tumors. With the 
passing of time they spread through all layers 
of the ureteral wall and may invade the adjacent 
structures or organs. Harrison et al.?* observed 
a case of papillary carcinoma involving the 
appendix. The papillary carcinomas are usually 
oval (2 to 3 mm. in diameter), sausage-shaped 
or fusiform (2 to 10 cm. in length) and often 
completely occlude the ureteral lumen. In an 
occasional case they may attain the size of a 
hen’s egg (Tuffill®) or a duck’s egg (Roome et 
al.*!), They are usually single and rarely multi- 
ple except in the case of papillomatosis. These 
papillary tumors are firm and indurated in 
consistency. The histologic features are irregu- 
larity of the size and shape of the cells, mitotic 
figures, invasion of all layers and extension into 
the vascular and perineural lymphatics. 

The squamous cell carcinomas are more insid- 
ious in their development and may attain the 
size of a large navel orange, as in one of the 
author’s cases. This type of tumor quickly 
penetrates all layers of the ureters and invades 
the adjacent structures, and consequently are 
inoperable when the diagnosis is made at opera- 
tion. The consistency is firmer than in the 
papillary type and may feel cartilaginous, as in 
Baker’s case. The histologic features are char- 
acteristic of epithelioma, i.e., irregular size and 
shape of cells, “epithelial pearls” and “‘whorls,” 
and invasion of all layers. These tumors metas- 
tasize early and extensively. 

The sarcomas are large, rapid-growing tu- 
mors which invade the adjacent structures and 
metastasize early. 

The following is a simple anatomic and 
histologic classification that applies equally well 
to tumors of the renal pelvis, ureter and bladder. 


Benign tumors: 
1. Epithelial (urothelial) 
(a) papilloma—papillary (pedunculated; 
sessile) 
2. Connective tissue 
(a) polyp 
(b) fibroma 
3. Vascular tissue 
(a) hemangioma 
(b) lymphangioma 
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4. Muscle tissue 
(a) myoma 
5. Miscellaneous 
(a) granuloma 
(b) endometrioma, etc. 
Malignant tumors: 
1. Epithelial (urothelial) 
(a) Transitional cell—papillary, non-pap- 
illary 
(b) squamous cell (epidermoid carcinoma) 
(c) adenocarcinoma (hyperplasia) 
(d) undifferientiated epithelial types 
2. Connective tissue 
(a) sarcoma 
3. Vascular tissue 
(a) endothelioma 
(b) angiosarcoma, etc. 
4. Muscle tissue 
(a) leiomyosarcoma 
5. Miscellaneous 
(a) bilharzial carcinoma 
(b) neurogenic sarcoma, etc. 


The behavior pattern of primary epithelial 
tumors of the ureter exhibits a striking similar- 
ity to epithelial tumors of the renal pelvis and 
bladder. The salient feature of these tumors is 
their active or latent tendency toward rapid 
propagation or multiplication which may mani- 
fest itself either as: (1) a recurrence, (2) a new 
tumor formation following complete removal 
of the primary tumor, and/or (3) the simulta- 
neous or consecutive occurrence of multiple tu- 
mors in other parts of the urinary tract. In 
view of the common embryologic, pathologic 
and clinical features of epithelial tumors of the 
upper urinary tract, Melicow'** has proposed 
the following terms: “urothelium” for the 
epithelial lining of the renal pelvis, ureter and 
bladder, and “‘urothelioma” for epithelial tu- 
mors of these organs. This concept permits a 
clearer interpretation of the new pathologic, 
physiologic, biologic and genetic findings accru- 
ing from the recent studies on experimental 
carcinogenesis. 


ETIOLOGY 


Although the exact cause of primary ureteral 
tumors has not been definitely established, 
several interesting theories have been proposed 
and a wide variety of real or apparent factors 
have been impugned, namely, (1) obstruction, 
(2) trauma or irritation, (3) infection, (4) hyper- 
plastic epithelial changes, (5) specific exogenous 
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or endogenous carcinogens, and (6) hormonal 


imbalance. 

Obstruction. There is no absolute confirma- 
tory evidence of a clinical or experimental 
nature to support the contention that obstruc- 
tion of the urinary outflow per se serves as 
an etiologic factor in the production of urothel- 
ial tumors. In the past urologists and patholo- 
gists have repeatedly stated that primary 
spontaneous neoplasms of the urothelium are 
infrequently associated with the common 
obstructive lesions of the upper urinary tract, 
namely, ureteral stones, strictures and kinks, 
bladder stones, prostatic obstruction, etc. This 
statement is not consistent with the fact that 
primary spontaneous urothelial neoplasms of 
the bladder and ureter are more commonly 
encountered in men and women past the age of 
fifty when obstructive lesions of the vesical 
neck are most frequently observed. 

In my opinion, the location of primary uro- 
thelial tumors of the renal pelvis, ureter and 
bladder is definitely influenced in some measure 
by the hydrostatics and mechanism of urina- 
tion. In humans, who spend the greatest part 
of the day in the upright position, the most 
common site for the spontaneous and occupa- 
tional type of urothelioma is the most depend- 
ent portion of the bladder, i.e., on the posterior 
wall or trigone near the ureteral and urethral 
orifices. Primary ureteral neoplasms occur most 
frequently in the lower third of the ureter, the 
lumen of which in the terminal portion has the 
smallest caliber and is the most favorable site 
for primary or secondary obstructive changes. 
In a study of 800 primary urothelial tumors of 
the upper urinary tract Masina!”*® found forty 
cases (5 per cent) of primary ureteral tumors 
situated in the terminal portion (the final inch) 
of the ureter, i.e., juxtavesical, intramural and 
submucosal. 

In quadruped animals (dogs, rabbits and 
mice) used in experimental carcinogenic studies 
it has been found that the urothelial tumor 
occurs most frequently on the anterior wall of 
the bladder. The relatively infrequent occur- 
rence of urothelial tumors of the renal pelvis 
and ureters in man and animal may be ex- 
plained by the fact that under normal circum- 
stances the urine outflow from the renal tubules 
is unimpeded and constant in its passage down 
the pelvis and ureter into the bladder, where 
the urogenous carcinogenic agent is permitted 
to act upon the urothelial surface of the bladder 
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for variable periods of time or until micturition 
ensues. An acquired obstruction at any point 
in the upper urinary tract would permit longer 
contact with urothelial surface above the site 
of the obstruction. 

Trauma. Trauma or irritation cannot be 
indicated as an etiologic factor in the develop- 
ment of urothelial tumors. This statement is 
supported by the fact that urothelial tumors of 
the renal pelvis, ureter and bladder are infre- 
quently associated with primary or secondary 
calculi which ordinarily would serve as ideal 
irritating agents. The calculi present in cases 
of primary ureteral tumors were mainly of the 
secondary type and were presumably the result 
of urinary stasis and infection caused by the 
tumor. 

Infection. It is generally agreed that the 
usual acute pyogenic type of urinary infection 
plays little or no role in the development of 
urothelial tumors. In the majority of primary 
ureteral tumors reviewed by the authors, uri- 
nary infection was absent except in the late 
stages of the disease in a few instances. Further- 
more, it should be emphasized that there is no 
concrete evidence to show that specific car- 
cinogens are derived from bacterial sources. 
The role of virus infection in the formation of 
urothelial tumors has likewise not been defi- 
nitely established. 

However, there is positive evidence to show 
that certain parasites may be responsible for 
tumors of the bladder in man and animals. For 
many years it has been known that bilharzial 
infection may produce tumors of the bladder. 
In a recent study of thirty-two cases of bil- 
harzial infection of the urinary tract, Makar" 
observed two cases of bilharzial carcinoma of 
the ureter and several cases of bilharzial pap- 
illomas of the ureter. He described two types 
of bilharzial lesions in the ureter: (1) hyper- 
plastic, i.e., the presence of nodules or pap- 
illoma-like bodies in the ureteral epithelium 
and underlying connective tissue; (2) hypo- 
plastic, i.e., fibrosis of the epithelial lesions with 
calcification of the bilharzial ova giving rise to 
atrophic ‘“‘sandy patches.” Malignant carci- 
nomatous changes in the hyperplastic lesions 
is a rare phenomenon. 

Infectious papillomatosis of the rat’s bladder 
associated with infestation of the urothelium of 
renal pelvis, ureter and bladder has been pro- 
duced by a worm (trichosomoides crassi- 
candans). 
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On the other hand, some authors have main- 
tained that chronic urinary infection may serve 
as a predisposing or initiating factor in the 
formation of urothelial tumors by altering the 
tumor susceptibility of the urothelium. The 
effect of chronic infection upon the urothelium 
may be manifested either as hyperplastic 
epithelial changes or more rarely as infectious 
granulomas. Chronic infection has been re- 
garded as the responsible factor in the rare 
cases of carcinoma of the bladder, superim- 
posed upon chronic interstitial cystitis. Fager- 
strom!*? maintained that the neoplastic epi- 
thelial changes in ureteral tumors are the result 
of local irritation from chronic infection or 
noxious agents in the body fluids and that 
epithelial buds and crypts are the bizarre ex- 
pressions of epithelial hyperplasia caused by 
chronic infection. 

The relationship of chronic infection to leu- 
koplakia and squamous cell carcinoma of the 
renal pelvis and bladder has been stressed by 
Patch,'® Kretschmer,!® McCrea'”® and 
others. In such instances the epidermoid 
changes are the result of metaplasia of transi- 
tional cells into the stratified squamous variety 
and serve as precursors of the non-papillary or 
squamous cell carcinoma. 

Although it is generally recognized that car- 
cinoma may develop in tissues subjected to 
chronic infection or irritation, it appears that 
the actual transformation of urothelial cells into 
true or potentially malignant cells requires a 
specific factor of endogenous or exogenous ori- 
gin but unidentified to date. This same mecha- 
nism is most likely the one involved in those 
rare cases of squamous cell carcinoma develop- 
ing in the stump of the ureter many years 
following removal of the ipsilateral kidney for 
pathologic reasons other than a neoplasm, i.e., 
lithiasis, pyonephrosis, acute or chronic pye- 
lonephritis, etc. 

Hyperplastic Epithelial Changes. The role 
of cell nests, described by Limbeck (1887) and 
van Brunn (1893),!” in the formation of uro- 
thelial tumors has gained almost universal ac- 
ceptance. These cell nests or epithelial buds 
represent infoldings or pinched-off segments of 
the basal layer of the urothelium of the renal 
pelvis, ureter and bladder, and are intimately 
connected with the surface epithelium. Morse! 
found these changes in 86 per cent of 125 con- 
secutive autopsies and observed that in 58 per 
cent of the former group the cell nests were ac- 
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companied with chronic inflammatory changes. 
In some cases the histologic changes were indis- 
tinguishable from early malignancy and were 
composed of immature or incompletely differ- 
entiated cells of the transitional type. Bothe!?? 
found similar changes in close proximity to 
primary epithelial tumors of the upper urinary 
tract. Fagerstrom!” studied sections taken from 
the pelvis and ureter in 120 unselected autopsies 
in persons below the age of twenty years and 
failed to find any cell nests. 

These cell nests are prone to undergo meta- 
plastic changes, such as: (1) pyelitis, ureteritis 
or cystitis cystica; (2) pyelitis, ureteritis or 
cystitic glandularis, and (3) occasionally adeno- 
carcinoma. Jacob and Mau® reported two cases 
with pelvic and ureteral metaplastic changes 
simulating the intestinal mucosal pattern, and 
in one case it was associated with an adeno- 
carcinoma of the ureter. Everett and Way- 
burn!* described a case with diffuse infiltra- 
tion of the renal pelves and ureters by cell 
nests, and in one area they found a very early 
squamous cell carcinoma. These cell nests and 
other chronic proliferative lesions of the uro- 
thelium may ultimately lead to the develop- 
ment of malignant changes either as the result 
of evolutionary metaplastic changes, the re- 
sponse to specific stimuli (chronic infection, 
irritation, etc.) or the result of activation by 
endogenous or exogenous carcinogen. The pres- 
ence of numerous hyperplastic or proliferative 
lesions with malignant potentialities in various 
parts of the urothelial tract is regarded by some 
investigators as confirmatory evidence of the 
multicentric origin of urothelial tumors. 

Occupational Urothelial Tumors. In 1805 
Rehn'*** first described tumors of the bladder 
in dye workers. Similar cases now have been 
reported from practically every country manu- 
facturing analine dyes. A wide variety of hydro- 
carbons have been investigated and some of 
these chemical compounds were found to be 
powerful bladder irritants rather than true 
carcinogens. Alpha- and beta naphthylamine 
were found to be true carcinogens. In 1938 
Hueper'* and associates were able to repro- 
duce tumors of the bladder in dogs fed beta 
naphthylamine. 

For a long time the modus operandi of the 
chemical carcinogenic agent in the occupational 
and chemical experimental types of tumor of 
the bladder has been a controversial subject. 
Two main theories have prevailed: (1) The 
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urogenous theory, sponsored by Hueper,'** 156 
Oppenheimer, Engle'®* and others, assumed 
that the carcinogenic agent is excreted in the 
urine and acts directly upon the urothelial sur- 
face. (2) The hematogenous theory, advocated 
by Ferguson, '!** Gay!“ and others, assumed that 
the carcinogenic agent circulates in the blood 
stream and reaches the urothelium by way of 
the terminal capillaries in the submucosal layer 
of the urothelium. Scher combined the chief 
features of both theories and added the con- 
cept of selective reabsorption of the hematoge- 
nously excreted agent. Neither theory satisfac- 
torily explains the long latent period of tumor 
formation in dye workers during exposure, the 
apparent immunity of many dye workers to 
tumor formation or the fact that urothelial 
tumors often develop long after exposure to 
the chemical carcinogens has ceased. 

In 1937 Ferguson!** proposed a novel method 
of testing validity of the theories; first diverting 
the urinary stream by ureterosigmoidostomy or 
by other methods and then administering the 
chemical carcinogenic agent to the experimental 
animal. For the past three years my associates 
and I have had such a study in progress in 
dogs.* We have utilized the aforementioned 
methods as well as others, such as cutaneous 
ureterostomies, unilateral and bilateral intu- 
bated ureterostomy of the ligated ureters, 
unilateral and bilateral ureterosigmoidostomy, 
isolated bladder pouches with or without asso- 
ciated cystostomy and transplantation of one or 
both ureters to an artificial bladder derived 
from ileum or sigmoid. The results obtained 
have not been published to date but are in 
close agreement with those published by Scott 
and Boyd”? and McDonald and Lund." 

In December, 1953, Scott and Boyd”? em- 
ployed similar technics and obtained striking 
results. They did not observe any bladder 
neoplasm in those dogs with a substitute blad- 
der (transplantation of ureters into an isolated 
loop of sigmoid exposed to the same carcino- 
genic agent over long periods of time), nor did 
they observe any neoplamss in the bowel in 
dogs with transplantation of the ureters into 
the sigmoid. They were able to produce for the 
first time early proliferative neoplastic lesions 
of the ureter and renal pelvis and primary 
carcinoma of the ureter following the adminis- 
tration of beta naphthylamine to dogs whose 
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ureters were transplanted to the intact sigmoid 
and to an isolated loop of sigmoid. The prolif- 
erative lesions of ureter and renal pelvis were 
observed after thirty-two months of adminis- 
tration of the chemical carcinogen in a dog 
with ureteral stasis following right sigmoidos- 
tomy. In each of the two cases of primary 
carcinoma of the ureter the tumor appeared 
approximately thirty-one months following the 
implantation of the ureters into an isolated 
loop of sigmoid. 

In May, 1954, McDonald and Lund" ad- 
ministered large doses (600 mg.) of beta 
naphthylamine daily to female dogs and male 
rabbits in whom the dome of the bladder was 
surgically transformed into a pouch isolated 
from contact with the urine. Later the urinary 
stream was diverted by transplanting the 
ureters to the vagina or to the isolated bladder 
pouch. The average induction time for a car- 
cinoma developed within the bladder of the 
dogs was twelve and three-quarter months. 
These induced neoplasms were found in various 
portions of the bladder and not necessarily in 
the most dependent part of the bladder, L.e., 
the anterior wall, as stated by Hueper et al.1** 
In none of the dogs did carcinoma develop in 
the epithelium of the isolated bladder pouch 
not in contact with the urine. The rabbits 
appeared to be resistant to beta naphthylamine 
in the dose and time selected, for no malignant 
changes were encountered but hyperplasia and 
metaplasia were observed. The authors de- 
scribed two new lesions for the first time, i.e., 
renal adenoma and early transitional cell car- 
cinoma of the collecting duct epithelium of the 
kidneys in the dogs. 

My experiments and those of Scott and 
Boyd,”°? and McDonald and Lund definitely 
establish the fact that epithelial contact with 
the urine is an essential prerequisite in the 
formation of experimental tumors of the 
bladder in dogs and may be regarded as con- 
firmation of the urogenous theory of vesical 
carcinogenesis. 

Spontaneous (Non-occupational) Urothelial 
Tumors. The etiology of this type of tumor 
has not been clearly established. It is possible 
that a carcinogen may be present in the blood 
or urine in some unrecognized or unsuspected 
form as a result of: (1) some hormonal imbal- 
ance; (2) undetermined metabolic change in 
the liver, kidney, spleen or other organs of the 
body; or (3) a potential carcinogenic agent of 


endogenous or exogenous origin which may 
be activated by chemical changes in the urine. 
Gualtieri et al.*! regarded the carcinogen as a 
chemical catalytic agent which may originate 
as a normal end product of metabolism, a by- 
product of a metabolic disturbance, a specific 
bacterial agent or a cellular mutative change. 
They maintained that the carcinogenic agent 
functions only when the cellular elements of the 
urothelium are “‘conditioned”’ or “sensitized”’ 
by special ‘“‘influences” or factors of a local 
or general nature. 

Since the majority of benign and malignant 
ureteral tumors are observed in patients be- 
tween fifty and sixty years of age, it is possible 
that the development of these tumors is in- 
fluenced in an unknown manner by some 
undetermined metabolic or hormonal changes 
which are more prone to occur in this period 
of life. However, if such were the case, one 
should expect to find bilateral urothelial 
tumors of the renal pelvis and ureter as fre- 
quently as the unilateral type. Scott and 
Boyd”? have suggested the possibility of a 
general agent or a local physiologic functional 
change affecting one kidney and altering its 
filtration threshold in such a manner as to 
permit the excretion of the carcinogenic agent on 
only one side. 


PATHOGENESIS 


There is no unanimity of opinion concerning 
the exact mechanism involved in the spread 
of multiplication of urothelial tumors of the 
renal pelvis, ureter and bladder. In the uro- 
logic literature one finds the oft-repeated state- 
ment that the more histologically benign types 
of urothelial tumors exhibit a greater tendency 
toward multiplicity and implantation than 
do the more malignant (undifferentiated) cellu- 
lar types of tumors. However, the studies of 
Doss, Vest and others do not support or lend 
credence to this contention. 

Three main theories have been proposed to 
explain the multiplicity and recurrence of uro- 
thelial tumors, namely, implantation, lym- 
phatic permeation and multicentric origin. 

Implantation. This theory implies that 
viable tumor cells from the parent tumor are 
transported downward in the urinary tract by 
the urine or by peristaltic action and are de- 
posited as graft implants on the urothelial 
lining. This theory, which was originally pro- 
posed by Albarran!'® in 1902 and later sup- 
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ported by Kimball and Ferris, Mackenzie 
and Ratner,’* Thomas and Regnier,?* Mc- 
Alpine,'” and others, has been utilized to 
explain the fact that 20 per cent of papillary 
carcinomas of the renal pelvis are accompanied 
with similar lesions in the bladder. The fre- 
quent involvement of the lower ureter on the 
same side and its rare occurrence on the 
opposite side in such cases is offered as further 
support. Implantation in a retrograde manner, 
i.e., In the direction opposite to the flow of 
urine, has been suggested by Mortensen. !*? 

Lymphatic Permeation. This mode of spread 
was proposed by Hunt!®*’ but has not gained 
popular acceptance for various reasons. From a 
pathologic standpoint, it is apparent that most 
proliferative urothelial tumors grow at the 
surface level and not from the submucosal or 
deeper levels. From an anatomic standpoint, 
it appears that direct or retrograde dissemina- 
tion of tumor cells through the lymphatics is 
not likely to occur, as the lymphatic drainage 
of the kidney, ureter and bladder do not form 
a continuous system. The lymphatic drainage 
of the kidney, ureter and bladder is directed 
outward to the lymph nodes about the renal 
pedicle, abdominal aorta, the common iliac and 
its branches, respectively. Clinical and patho- 
logic studies show that primary neoplasms 
of the bladder are rarely accompanied with 
secondary tumors of the renal pelvis or upper 
two-thirds of the ureter. Involvement of the 
lower adjacent portion of the ureter by tumors 
of the bladder is more likely the result of direct 
extension rather than lymphatic permeation. 

Multicentric Origin. This theory, which was 
originally proposed by Ewing!*! and _ later 
advocated by Broders,!24 McDonald and 
Priestley, Fagerstrom, '*? Bothe!”? and others, 
has been generally accepted by urologists and 
pathologists. This theory implies that several 
centers in the urothelium are affected by car- 
cinogens and produce neoplastic cells which 
appear simultaneously or at separate intervals 
and may coalesce or remain discrete. The 
frequent occurrence of tumors of the bladder 
pre- and postoperatively, with the ureteral 
tumors in the series reviewed by this author, 
lends support to the multicentric origin of 
urothelial tumor. 


ASSOCIATED PATHOLOGY 


Primary benign and malignant tumors of 
the ureter are accompanied with a wide variety 
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of pathologic lesions. (Table 1.) Many of these 
lesions have no intimate or causal relationship 
to the ureteral tumor. The most common asso- 
ciated lesion was hydronephrosis which was 
present in at least fourteen benign and 198 
malignant cases and was the result of partial 


TABLE 1 
ASSOCIATED PATHOLOGY 


Pathologic Lesions 
Bladder: | 
Papillary carcinoma...............;. I | 19 
Papillary carcinoma in diverticulum... I 
I 
Kidney: | 
Acute pyelonephritis................. I | 2 
Chronic pyelonephritis............... 2 | 4 
14 | 198 
Pyonephrosis, calculous.............. I | 10 


Papillary carcinoma of pelvis........ .| 2 

Leukoplakia of pelvis | Sh I 

| 

Cystic adenoma I 

Leiomyosarcoma I 

Perirenal hematoma I | 


Ureter: 
Wereteral caleuli. 2 3 
Ureteral stricture... . 
Prostate: 
Benign hypertrophy 
Urethra: 
Miscellaneous: 
I 
Extrauterine pregnancy.............. I 
Cystic adenoma of ovary.............| 


Carcinoma of ascending colon......... | 
Carcinoma of palate 

Tumor of breast (benign)............ 
Tuberculosis of lungs 
Tuberculosis of hip............. 
Paget’s disease of bones..............| I 


or complete ureteral obstruction caused by 
the tumor. One case of pyonephrosis and one 
of hematonephrosis were present in the benign 
group, and ten cases of pyonephrosis (eight 
of the calculous variety) were reported in the 
malignant group. 
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In the early series reported by Foord and 
Ferrier, Scott and others, renal and ureteral 
calculi were reported in 15 to 20 per cent of the 
cases. Cook and Counsellor observed three 
cases of ureteral calculi in eighteen personal 
cases. In my series calculi in the upper urinary 
tract were relatively rare. Ureteral calculi 
were found in two benign cases (Husch,” 
Saxe!!!) and three malignant cases (Abeshouse, ! 
Wishard,® Keen*?). In Glazier’s'® case squa- 
mous cell carcinoma was reported nine years 
following right ureterolithotomy and in Tay- 
lor’s®® case a stone was removed from the 
affected ureter by cystoscopic manipulation 
two years prior to removal of the neoplasm. 

Renal calculi was reported in one benign 
case (Patch) and eight malignant cases 
(Baker and Graf? three cases, Loef and Ca- 
sella,*7 Boyle and Brown,‘ Jacob and Mau,” 
Weidner,® and Smith*). 

A malignant neoplasm was found in other 
parts of the body in eleven malignant cases, 
i.e., papillary carcinoma of the renal pelvis 
(Douglas!!), papillary adenocarcinoma of lower 
major calyx of right kidney (Douglas), renal 
leiomyosarcoma (Champion et al.’), renal cystic 
adenoma (Hamm and Lavalle??), carcinoma 
of prostate (Abeshouse, two cases), carcinoma 
of ascending colon (Kontoff and Hershman**), 
carcinoma of soft palate (Holmes*), lymphoma 
of stomach (Holmes*), squamous cell carci- 
noma of lung (Creecy"”) and cystadenoma of 
ovary (Harrison et al.?*). The exact significance 
of these multiple tumors is not clear. It should 
be noted that papillary carcinoma of the 
bladder was observed in one benign and nine- 
teen malignant cases which must be regarded 
as secondary or metastatic tumors. 


SYMPTOMATOLOGY 


Benign and malignant ureteral tumors usu- 
ally present the same clinical picture except 
for those malignant cases with obvious metas- 
tases. Clinical experience reveals that there 
is no symptom complex pathognomonic of 
either benign or malignant ureteral tumors. 
The three outstanding symptoms are hema- 
turia, pain and tumor mass, each of which in 
itself is of no great diagnostic value. This triad 
of symptoms was present in only two benign 
cases and ten malignant cases. The chief com- 
plaint is rarely of the type associated with 
local spread or distant metastases. Duration of 
symptoms in both the benign and malignant 


ureteral tumors varied from one day to nine 
years, with an average of eight months in the 
benign tumors and 24.2 months in the malig- 
nant cases. The delay in establishing the cor- 
rect diagnosis, particularly in the malignant 
cases, is undoubtedly responsible for the poor 
results obtained by radical surgery. 

Hematuria. Hematuria is the most con- 
spicious symptom and was present in forty- 
five benign cases (75 per cent) and 153 malig- 
nant cases (75 per cent). It was the chief com- 
plaint in forty benign cases and 127 malignant 
cases. Blood in the urine may vary considerably 
in amount, duration and form. The hematuria 
is usually painless unless it is accompanied 
with clot formation or casts which may obstruct 
the outflow of the urine from the ureter or 
urethra. The blood in urine is macroscopic in 
most instances, being microscopic in only four 
benign and eight malignant cases. In a few 
cases it was so profuse as to seriously threaten 
life. The hematuria is usually present through- 
out the entire act of urination and rarely is 
terminal except in those cases in which the 
tumor has protruded through the ureteral 
orifice. The duration of hematuria also varies 
considerably, being present for shorter intervals 
(weeks or months) in the benign type and for 
longer intervals (several years) in cases of low 
grade malignancy. 

Pain. Pain is the next most prominent 
symptom and was present in thirty-seven benign 
cases (62 per cent) and seventy-eight malignant 
cases (36 per cent). It was the chief complaint 
in thirty benign and thirty-two malignant 
cases. The pain may vary in duration, location 
and intensity as well as with the type of tumor. 
The chief types of pain are (1) that which 
simulates ureteral calculus (dull, non-radiating 
or sharp colicky), and (2) the metastatic type. 
The former is the most common type and is 
usually a dull constant or intermittent pain in 
the loin or flank on the affected side due to the 
accompanying hydronephrosis resulting from 
the partial obstruction induced by the ureteral 
tumor. Next in frequency is the sharp or 
colicky pain due to acute ureteral obstruction 
or spasm caused by the tumor or ureteral blood 
casts. In the latter type the pain may radiate 
to the groin or testicle. The colicky type of 
pain was present in three benign and eleven 
malignant cases. 

The metastatic type of pain is less com- 
monly observed, more variable in location and 
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of graver prognostic significance. When the 
tumor invades the adjacent peritoneum or 
intra-abdominal organs, the pain is constant 
and localized to the involved area and is occa- 
sionally referred to the upper abdominal quad- 
rant or epigastrium. When the tumor invades 
the retroperitoneal area and involves the psoas 
muscles and the overlying nerves, the pain 
may simulate sciatica and be referred down 
to thigh or legs. When the tumor extends into 
the pelvic region, the pain may be referred to 
the rectum, vagina or perineum. Bizarre symp- 
toms may be present when the ureteral neo- 
plasm perforates into the peritoneal cavity 
(Campbell®) or into the vagina (Felber*). In an 
occasional case (Hunt,'’? Creecy,! Hinz and 
Mohnke”‘) the chief symptoms were of the 
cerebral type (headaches, coma, vertigo, etc.) 
due to metastases to the brain which com- 
pletely overshadowed the ureteral tumor, un- 
suspected and discovered only at autopsy. 

When the primary ureteral tumor is accom- 
panied with ureteral calculus, the diagnostic 
difficulties are enhanced. 

Tumor. A palpable mass was present in 
only five benign cases (8 per cent) and twenty- 
two malignant cases (10 per cent). It was the 
chief complaint in only one benign and five 
malignant cases. In those cases diagnosed early 
no mass was found in the kidney or ureteral 
areas. In those cases diagnosed late the mass 
was an enlarged hydronephrotic kidney pal- 
pable in the flank or upper abdominal quad- 
rant. In a few late cases the ureteral tumor was 
sufficiently enlarged and invasive to produce a 
localized mass in the lower or mid-portion of 
the ureter palpable in the lower abdominal 
quadrant on the affected side (Foord and 
Ferrier,'“* Frauboes,'® Campbell,6 Hamm and 
Lavalle,22. Jacob and Mau,” Baron and 
Green*). In several cases the tumor in the 
lower third of the ureter was palpable vagi- 
nally (Israel, Laport and Muret,'** Creecy,"” 
Weidner,** Smith,» Sanchez and Fernandes,” 
Abeshouse! (Case x), Baron and Green*) or 
rectally (Foord and Ferrier,'*® Creecy," Wig- 
gins-Davies and Elwood,** Howet and LcClerc- 
Dandoy,” Tresidder and Warren*’). 

Other Symptoms. Constitutional symptoms, 
i.e., general malaise, loss of strength and appe- 
tite, fever, anemia, etc., were frequently ob- 
served in patients with malignant tumors 
accompanied with extensive upper urinary 
tract disease or metastases. Urinary difficulties 


other than hematuria were commonly encoun- 
tered in patients with urinary infection or 
obstructive lesions at the vesical orifice. In 
cases of metastases to the liver and bowel, 
jaundice, nausea, vomiting, abdominal dis- 
tention, constipation, etc., were conspicuous. 


TABLE II 
DIAGNOSIS IN REPORTED CASES OF URETERAL TUMORS 


| 


Benign 
Tumors 


Malignant 
Tumors 


105 (75%) 
53 (25%) 


38 (70%) 
17 (30%) 


Hydronephrosis 

Tumor of renal pelvis. . 
Pyonephrosis 

Tumor of kidney 
Calculous pyonephrosis 
Tumor of bladder 
Retroperitoneal tumor. 
Renal tuberculosis 
Tumor of ascending colon 
Ureteral obstruction... 
Blood clot 


61 cases 209 cases 


DIAGNOSIS 


Preoperative Diagnosis. The first correct 
preoperative diagnosis was made in 1902 by 
Albarran,'"® who saw a tumor protruding 
through the ureteral orifice at cystoscopy. As a 
result of the recent refinements in urologic and 
radiologic diagnostic technics and a greater 
awareness of the condition on the part of 
urologists, the correct preoperative diagnosis 
is being made more frequently. Despite these 
improvements, however, there are many cases 
of ureteral tumors in which the diagnosis is 
not made either at cystoscopy or even at oper- 
ation. Prior to 1950 the correct diagnosis was 
made in 35 to 50 per cent of the cases of 
ureteral tumors. In the series of ureteral 
tumors reviewed by the authors covering the 
past five years, the correct diagnosis was made 
in 70 per cent of the benign cases and 75 per 
cent of the malignant cases. (Table 11.) 

Although a careful history, complete phys- 
ical examination, adequate laboratory studies 
and a complete urologic study are valuable in 
establishing a correct diagnosis, the three most 
important diagnostic measures are: (1) staining 
of urinary sediment, (2) cystoscopy and (3) 
retrograde pyelography. 
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Urinalysis. In addition to gross or micro- 
scopic hematuria, examination of the urine 
may also reveal other important findings. 
Pyuria was present in those patients with an 
accompanying infection in the upper urinary 
tract and was noted in only eight benign cases 
and eighteen malignant cases. 

Microscopic examination of the urinary 
sediment may also provide other valuable in- 
formation. Zirconi?' found epithelial “pearls” 
in the urine and Richter! found mitotic cells. 
Fowler,'!* and Baron and Green* detected 
tumor cells in the urine without special staining 
methods. Recently, the Papanicolaou method 
of staining the urinary sediment has been 
successfully employed by Taylor®* and Marshall 
and Leary,* and should prove a very useful 
diagnostic adjuvant in future cases. According 
to Mortensen and Murphy,'** villous pieces 
of tumor have been found in the urine in 
several cases; and when such pieces are spread 
on glass slides and appropriately stained, 
the diagnosis of a papillary ureteral tumor can 
be made with relative ease. 

Cystoscopy. Cystoscopy is an inestimable 
and indispensable diagnostic aid. One of the 
fundamental rules, which should be indelibly 
impressed upon the minds of every urologist 
and clinician, is the absolute necessity of per- 
forming cystoscopy immediately in every case 
of hematuria in order to determine the source 
of the bleeding. With the introduction of the 
new local, intravenous and inhalant anesthetic 
drugs, cystoscopy has become an innocuous 
and painless procedure which can be easily 
and quickly performed in the urologist’s office. 
In this manner the urologist is enabled to detect 
whether the bleeding is coming from the 
bladder or from one ureteral orifice, and may 
postpone ureteral catherization and retrograde 
pyelography until the patient is admitted to 
the hospital. The cystoscopist should not be 
lulled into a false sense of security by the find- 
ing of a small tumor of the bladder but should 
investigate the upper urinary tract to exclude 
papillary tumor of the renal pelvis or ureter. 
Blood was observed escaping from the ureteral 
orifice in five benign cases and fifty-five malig- 
nant cases. In two benign and eight malignant 
cases clots were seen protruding from the 
orifice. 

Ureteral catheterization also provides in- 
valuable information. An obstruction to the 
upward passage of a ureteral catheter may 


occur with any type of ureteral tumor but is 
more commonly observed with the peduncu- 
lated papillary type of tumor. If the catheter 
becomes engaged in the tumor mass, the most 
gentle manipulation of the catheter may cause 
bleeding through or around the catheter 
(Chevassu-Mock’s sign'**). This was reported 
in one benign and six malignant cases. Occa- 
sionally one may succeed in manipulating a 
Blasucci spiral tip or plain whistle tip catheter 
past the obstructing tumor mass. Once the 
catheter is passed beyond the obstructing 
tumor, clear or faintly blood-tinged urine is 
obtained (Marion’s sign'”). The latter sign 
was reported in one benign and eight malignant 
cases. 

The following cystoscopic findings may be 
regarded as positive signs of a ureteral tumor: 
(1) tumor tissue protruding through the 
ureteral orifice; (2) detection of tumor cells 
in urine from affected side by means of the 
Papanicolaou stain; (3) biopsy of protruding 
ureteral tumor tissue obtained by means of 
Lowsley grasping forceps or by resection with a 
plain or loop electrode; (4) biopsy of an intra- 
ureteral tumor obtained by suction through 
the tip of a catheter (Lich and Maurer'”), by 
a Johnson wire basket or by a small grasping 
forceps (Roome et al.*'). 

The following cystoscopic findings are pre- 
sumptive signs of ureteral tumor but are suffi- 
ciently important to warrant a_ tentative 
diagnosis and to demand further investigation: 
(1) frank blood or a blood clot escaping from 
the ureteral orifice; (2) intra-ureteral obstruc- 
tion to the passage of a catheter; (3) increased 
ureteral bleeding when the catheter meets an 
obstruction or passes the obstruction (Chevassu 
and Mock'!*’). (4) drainage of clear urine when 
catheter passes the obstruction (Marion'); 
(5) presence of a small papillary tumor in the 
bladder near the ureteral orifice which may 
be associated with a pelvic or ureteral tumor; (6) 
minor bladder changes which may be associated 
with a tumor of the lower ureter, i.e., elevation 
of intramural portion of bladder, gaping ure- 
terovesical orifice, and congestion or edema 
about the ureteral orifice. 

Roentgenograpbic Studies. A plain scout 
(K. U. B.) film should be taken in every case 
of suspected ureteral tumor. While such a film 
does not reveal positive evidence of a ureteral 
tumor, it may disclose marked enlargement of 
the kidney outline on the affected side due to 
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the accompanying hydronephrosis. This same 
film may show calculi to be present in the 
kidney or ureter on the same or opposite side. 
The presence of metastatic lesions in the lungs 
or bones may be detected in the plain film 
taken of these areas. In the author’s case of 
benign tumor (Case x11) the papilloma was 
covered with calcium salts and gave the im- 
pression that one was dealing with a radiopaque 
stone in the upper ureter. 

Retrograde ureteropyelography is the most 
dependable single diagnostic aid in cases in 
which the ureteral tumor does not protrude 
into the bladder. When the ureteral catheter 
meets an impassable obstruction, none of the 
dye injected by the gravity or syringe method 
may pass beyond the obstruction. The ureteral 
catheter met an impassable obstruction in 
twenty-three benign and eighty-four malignant 
cases. No dye passed beyond the obstruction in 
four benign and twenty-eight malignant cases. 

The most reliable urographic sign is that of 
ureteral obstruction, ie., a narrowing or 
obliteration of the outline of the ureter at the 
point of obstruction and the accompanying 
filling defect. A filling defect was observed in 
thirty benign cases and in seventy-nine malig- 
nant cases. 

The shape of the filling defect varies with 
the size and shape of the tumor. Senger and 
Furey*! pointed out that infiltrating tumors of 
the ureter (i.e., infiltrating papillary and 
squamous cell carcinoma) usually produce an 
irregular diminution in the caliber of the 
ureteral lumen with dilatation of the ureter 
above the obstruction, whereas the solid or 
pedunculated papillary tumors produce either 
a ring-shaped or goblet-shaped defect with 
dilatation of the ureter above and occasionally 
below the obstruction. Dilatation of the ureter 
below the level of the obstruction is an infre- 
quent observation and is considered to be the 
result of mechanical blockage by the tumor 
which descends with each peristaltic contrac- 
tion of the ureter and thus acts as a ball-valve 
obstruction. The density of opaque medium 
occasionally overshadows the outline of the 
tumor. In an exceptional case of benign pe- 
dunculated fibroma or papilloma the smooth, 
regular outline of the tumor may be clearly 
visualized as reported by Johnson and Smith.! 

It is imperative that a complete ureterogram 
be obtained in every suspected case of ureteral 
tumor. With the conventional whistle tip 
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catheter it is often difficult to outline the lower 
end of the ureter. When the catheter becomes 
obstructed by the tumor and no dye passes 
beyond the obstruction, it is advisable to place 
the patient in the Trendelenburg position be- 
fore repeating the injection. If this procedure 
fails to outline the ureter, the whistle tip 
catheter should be removed and replaced by 
a different type of catheter such as a Braasch 
acorn bulb, Woodruff metal bulb, Ravich metal 
bulb or a Foley cone tip catheter. When one 
of the latter types of catheters is inserted into 
or past the ureteral orifice, particularly in the 
case of a tumor in the lower third of the 
ureter, one is often successful in getting suffi- 
cient dye beyond the obstruction and obtaining 
a satisfactory outline of the filling defect and 
of the upper ureter and pelvis. Rusche and 
Bacon! have demonstrated a constant filling 
defect in serial ureterograms taken with the 
Moore serial apparatus while injecting slowly 
through the gradually withdrawn catheter. 

When the conventional or spiral tip catheter 
is passed beyond the obstruction and/or a suffi- 
cient amount of dye is injected beyond the 
obstruction, the pyelogram usually shows 
marked stasis in the ureter, pelvis and calyces. 
Every case of unexplained hydronephrosis 
should be carefully rechecked for the presence 
of an unsuspected ureteral tumor. The most 
difficult cases of ureteral tumors to diagnose 
are those accompanied with little or no dilata- 
tion of the ureter. 

Pneumo-ureteropyelograms have been uti- 
lized to demonstrate the filling defect and dila- 
tation of ureter and pelvis by several German 
urologists. This procedure appears to us to 
be fraught with the danger of air embolism in 
the presence: of a bleeding or traumatized 
tumor. 

Excretory urography has proved to be of 
relatively little diagnostic value. In _ the 
majority of cases in which it was employed 
the films usually showed no absence of dye 
in the affected hydronephrotic kidney resulting 
from obstruction of the ureter by the tumor. 
The enlarged outline of a non-functioning 
hydronephrotic kidney should serve as a warn- 
ing to the urologist to search for the cause of 
the obstruction. In a few cases there was only 
slight concentration of the dye within the 
kidney pelvis, which indicated a seriously im- 
paired or poorly functioning kidney but gave 
no clue regarding the causative lesion. In a 
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very small number of cases hydronephrosis and 
hydro-ureter were demonstrated, and in an 
even smaller group the filling defect in the 
ureter was depicted by this procedure. 

Differential Diagnosis. A benign or malig- 
nant ureteral tumor may easily be mistaken 
for any of the following conditions: (1) non- 
opaque ureteral calculus, (2) blood clot, (3) 
papillary carcinoma of the renal pelvis and (4) 
obstruction of the ureter by an inflammatory 
or neoplastic mass of intrinsic or extrinsic 
origin. 

A non-opaque calculus in the ureter can 
usually be ruled out by employing a wax-tipped 
catheter to detect the calculus. The absence 
of an irregularity or a filling defect in the ure- 
teral outline in the ureteropyelogram and the 
demonstration of a calculus by pneumo- 
ureteropyelogram are other useful differential 
signs. Scott has pointed out that the passage 
of a ureteral catheter imparts a greater degree 
of resiliency in the case of a tumor and a more 
definite feeling of obstruction in the case of a 
stone. 

A blood clot or cast within the lumen of the 
ureter may present a difficult diagnostic prob- 
lem. The passage of a catheter is less likely to 
be impeded by a blood clot. In the case of a 
blood clot, pyelography repeated in several 
days will usually show no persistent defect. 
The demonstration of the causative lesion in 
the pelvis or calyces usually establishes the 
diagnosis. 

Papillary carcinoma of the renal pelvis is 
usually accompanied with definite alteration 
in the outline of the pelvis and some degree 
of caliectasis. This type of tumor may be 
accompanied with ureteral implants in about 
25 to 30 per cent of the cases which greatly 
enhances the diagnostic difficulties. 

Compression of the ureter by a unilateral 
inflammatory or neoplastic mass of extrinsic 
origin is even more rare than a primary or 
secondary ureteral tumor. The most common 
type of extrinsic compression is the metastatic 
retroperitoneal lymph nodes in cases of pri- 
mary neoplasms of the large bowel, cervix and 
fundus uteri and testes. These cases are seldom 
accompanied with outstanding urinary com- 
plaints or symptoms. The chief complaint is 
usually vague abdominal pain or distress. Since 
the compression of the ureter by the secondary 
lymph nodes is slow and gradual, evidence of 
renal impairment may be absent or incon- 


spicuous in the early intravenous or retrograde 
pyelograms. The filling defect in the ureter 
produced by these extrinsic masses is more 
likely to be regular in outline and elongated in 
shape. Infiltrating ureteral neoplasms are not 
infrequently diagnosed as strictures of the 
ureter. It is important for the urologist to 
remember that stricture of the ureter with 
accompanying hydronephrosis is rare in pa- 
tients of the cancer age. For all intents and pur- 
poses, stricture of the lower third of the ureter 
in this group of patients should be regarded as 
malignant until proved otherwise. 


TREATMENT 


No condition in urology poses a more serious 
problem than the operative treatment of 
ureteral tumors, as evidenced by the wide 
variety of operations employed and the poor 
results obtained. In 1943 Scott! tabulated 
thirty-nine different operations or combina- 
tions of operations utilized in the treatment 
of malignant neoplasms of the ureter. In 1953 
Senger and Furey*‘ reviewed 130 cases of ure- 
teral tumors and recorded the use of fifteen 
different operations. The types of operations 
employed in the series reviewed by the author 
is indicated in Table 111. 

The lack of uniformity in the selection of the 
operative procedure by different urologists may 
be attributed to the fact that the choice of 
operation is influenced by various factors: 
(1) the general condition of the patient; (2) the 
functional status of the affected and opposite 
kidney; (3) the duration, location and patho- 
logic type of the tumor; and (4) the technical 
difficulties encountered at operation. 

The best results are contingent upon early 
diagnosis and prompt treatment. In malignant 
tumors the operation of choice is complete 
nephroureterectomy plus removal of a cuff of 
the adjacent bladder. In cases of definitely 
proved benign tumors, especially the simple 
polyp (fibroma) and vascular tumor, con- 
servative surgery has been successfully em- 
ployed; however, in the majority of benign 
tumors of the papillary type complete nephro- 
ureterectomy has been employed. The advo- 
cates of radical surgery in benign tumors have 
repeatedly stressed the fact that the so-called 
benign papillary tumors of the ureter, like 
all papillary tumors of urothelium, were 
potentially malignant tumors and that it is 
seldom possible to determine the exact degree 
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OPERATIVE TREATMENT OF URETERAL TUMORS 


TABLE III 


Benign Malignant 
Operation Tumors Tumors Remarks 
Cases | Deaths | Cases | Deaths 
Nephroureterectomy and partial cystectomy 9 47 3 Death due to (1) shock, (2) 
(1 stage) ileus, (3) coma 
Nephroureterectomy and partial cystectomy 2 16* * 1 patient had had 2 previous 
(2 stage) operations (local excision plus 
nephroureterectomy, partial) 
Nephroureterectomy (complete) (1 stage)....) 25 66* *1 patient had fulguration of 
intramural ureter 
Nephroureterectomy (complete) (2 stage)... 2 ,* I Death due to ileus and wound 
infection; *3 patients had 
x-ray therapy postoperatively 
Nephroureterectomy (complete) transperi- 
Nephroureterectomy (partial) extraperitoneal | 10 20 I Death due to shock and hemor- 
rhage 
Nephroureterectomy 
and renal insufficiency; pre- 
vious nephrectomy 7 cases 
Segmental resection plus reanastomosis in I i I Death due to shock; * ipsi- 
bladder lateral, contralateral and bi- 
lateral, 1 case each 
Segmental resection plus cutaneous ureteros- 
5 * 1 case bilateral (right excision 
of 2 tumors, left nephro- 
ureterectomy, complete) 
I * Death due to shock and renal 
insufficiency, 1 case bilateral 
61 | 211 9 4.6% operative mortality 
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of cellular malignancy or the absence of ma- 
lignant tendencies even after obtaining a 
biopsy specimen of the tumor at cystoscopy 
or by obtaining a frozen section at operation. 

In recent years several outstanding urologists 
(Ewert,'* Vest?!! and others) have argued 
that no hard and fast rule should be applied 
to operative treatment of benign ureteral 
tumors. They have maintained that some form 
of conservative treatment is indicated in care- 
fully selected cases. In support of their stand 
they have pointed out the following: (1) 
Benign tumors of the ureter, especially papil- 
loma and even papillary carcinoma, grade 1, 
rarely undergo malignant degeneration and 
seldom metastasize. (2) Cases of benign papil- 
lary tumors have been treated conservatively 
and followed up for one to eight years without 
local recurrence or reimplantation in other 
parts of the urothelial tract. (3) Conservative 
surgery is indicated in view of the bilaterality 
of some papillary tumors, the frequent asso- 
ciation of ureteral tumors with primary papil- 
lary tumors of the renal pelvis and bladder, 
and the tendency of such primary tumors to 
recur in other parts of the upper urinary tract. 
(4) Since the basic cause of urothelial tumors 
is unknown or undetermined in most cases, 
it is possible that the contralateral ureter or 
renal pelvis may become involved following 
removal of the kidney on the affected side. 

Other urologists (Burns,!”° Foley!® 
and others including the author) have main- 
tained that the conservative surgery for benign 
papillary tumors should be reserved only for 
those cases in which the contralateral kidney 
is absent or shows serious impairment of func- 
tion. Those urologists utilizing the conservative 
operative treatment should always be mindful 
of the hazards of the conservative operation, 
i.e., stricture formation, fistula formation, 
faulty healing, secondary ureterectasis and 
pyelectasia, recurrence or further spontaneous 
new growths, implantation of tumor cells at 
operation, etc. When the urologist has any 
doubt as to the exact cellular pattern of the 
ureteral tumor after cystoscopic biopsy or 
frozen section at operation, it would appear 
to be far wiser and more discreet to err on the 
side of safety and perform complete nephro- 
ureterectomy in cases of benign papillary 
tumors of the ureter. 

The factors influencing the choice of con- 
servative surgery are: (1) demonstration of 
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good function in both kidneys and a relatively 
small filling defect on cystoscopy and pye- 
lography, (2) positive histologic evidence of 
benignity of the tumor on biopsy at cystoscopy 
or operation, and (3) absence of invasion of the 
ureteral wall at operation. 

The operation of complete nephroureterec- 
tomy with or without segmental resection of the 
adjacent bladder may be performed in one 
or two stages depending upon the condition 
of the patient, the operative findings and the 
technical difficulties. Three types of incision 
have been employed: (1) a combination of an 
extraperitoneal incision (midline or Gibson 
type) to expose the lower ureter and bladder 
and a curved loin incision (Israel or Young 
type) for the removal of the kidney; (2) a 
curved loin incision extending downward and 
forward to the suprapubic area; and (3) a long 
rectus or pararectus incision of the trans- 
peritoneal type (Harrison et al.,?* Hubert,” 
Rademaker*®). 

The first method is to be preferred since it 
permits operation at the site of the disease 
(lower ureter) first and enables the surgeon to 
stop the operation at this point if necessary. 
Furthermore, in those cases in which a positive 
diagnosis has not been made preoperatively 
between a tumor or a non-opaque stone, this 
exposure enables the surgeon to establish the 
correct diagnosis and preserve the kidney if 
possible. In a few cases the procedure has been 
reversed. The kidney has been exposed or 
removed first because of an error in diagnosis 
(renal neoplasm, stone, hydronephrosis, pyo- 
nephrosis, pelvic tumor, idiopathic hematuria, 
etc.) only to have the bleeding recur a short 
time later and the true nature of the causative 
lesion, ureteral tumor, detected at a subse- 
quent examination (Baron and Green,’ Tre- 
sidder and Warren*® and others). In several 
cases in which the kidney was removed first, 
the ureter was removed or torn off at or above 
the site of the tumor. 

There is no unanimity of opinion as to the 
best method of dealing with the intramural 
portion of the ureter and adjacent bladder wall 
in cases of benign or malignant tumors. Some 
urologists believe that in the case of solid car- 
cinoma (squamous cell carcinoma) situated 
at some distance from the ureterovesical 
orifice, i.€., upper or middle third of the ureter, 
it is not necessary to remove the intramural 
portion of the ureter and the adjacent bladder. 
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Many urologists do not concur with this view. 
However, this procedure may be advisable 
and feasible because in a large number of 
cases of solid tumors extension beyond the 
ureter is found at operation and total extirpa- 
tion of the entire tumor area is well nigh 
impossible. To attempt to remove a cuff of the 
bladder in such cases only adds considerably to 
the morbidity and mortality of the operation. 

Most authorities are agreed that in cases of 
papillary carcinoma of any portion of the 
ureter and/or pelvis the intramural portion 
of the ureter must be destroyed or removed 
with the surrounding portion of the bladder. 
The management of the intramural portion 
of the ureter depends upon the mobility of the 
bladder, the thickness of the bladder wall and 
the degree of involvement of the bladder. 
Among the various procedures advocated are: 
(1) utilizing the ureter as a tractor to pull up 
the bladder, then clamping, excising a portion 
of the bladder and sewing the bladder without 
directly opening it (Caulk 1937!”"); (2) opening 
the lower portion of the ureter and introducing 
a fulgurating electrode to destroy the intra- 
mural, ureteral and adjacent vesical mucosa 
(Colston 19344); (3) modifying Colston’s 
method by first placing a purse-string suture 
in the bladder around the ureter, then excising 
a cuff of the bladder followed by fulguration 
and inversion of the cut ends (Kirwin!®*); (4) 
extravesical dissection of the intramural por- 
tion of the ureter leaving a small opening in 
the bladder to be sutured (Patton'*'); (5) trans- 
urethral resection of the intramural portion 
of the ureter prior to a one-stage nephroureter- 
ectomy (McDonald, Sturtevant and Upchurch 
188); and (6) transvesical excision of a cuff of 
bladder through a cystotomy incision (Bowie 
and Bors!**). If the papillary ureteral tumor 
possesses a broad base with infiltration of the 
adjacent bladder wall, segmental resection of 
the bladder including the intramural portion 
of the ureter is necessary and can best be 
performed by the methods of Caulk or Kirwin. 

Pre- and postoperative irradiation by radium 
or roentgen rays has not proved very satisfac- 
tory. This type of therapy was employed in 
only nine cases of malignant neoplasms: pre- 
operatively, Tuffill;®° postoperatively, Baron 
and Green,’ Harrison et al.,?* Marshall and 
Leary,* Soloway,*® Tresidder and Warren*® 
(four cases). Hess devised an apparatus for 
applying radium directly up the ureter prior 


to operation; however, due to the technical 
difficulties and the uncertainty of the results 
the method has never gained popular favor. 
Implantation of radon seeds in the vesical 
wall about the ureteral orifice was advocated 
by Foord and Ferrier,! and Tresidder and 
Warren.*® The latter authors advocate its use 
in inoperable cases. Theoretically, roentgen 
irradiation should prove of value because of 
the tendency of papillary carcinoma of the 
ureter to recur locally and in the bladder. Thus 
Cook and Counsellor!** suggested that roentgen 
therapy be administered postoperatively to all 
patients. However, the clinical experience of 
others has shown that the method has little 
practical value. 

Chwalla,!”° and later Sziberth,2 advocated 
the postoperative use of female hormone to 
prevent or control local recurrence or distant 
metastases. The value of this therapeutic 
method is extremely doubtful, as its use in 
tumors of the bladder by Shivers”®* and others 
has not produced definite curative results but 
only equivocal palliative results. 

A wide variety of conservative operations 
has been suggested for benign tumors of the 
ureter, as indicated in the following classifi- 
cation modified after Vest.?!! 


1. Electrocoagulation 
(a) at ureterovesical orifice or intramural 
ureter cystoscopically'*® or suprapubic 
cystotomy!” 
(b) in any portion of ureter through ure- 
terotomy”!! 
u. Excision of tumor 
(a) transvesically*?>® 
(b) transvesical ligation of tumor?” 
(c) ureterotomy!® 
i. Resection of tumor and wall of ureter 
(a) partial with simple repair?:!!5! 
(b) complete (segmental resection) sup- 
plemented by: 
1. end-to-end anastomosis! 
2. reimplantation of ureter into the 
bladder, bowel or 
209,210 
3. nephrostomy*! 
4. ligation of ureter 


MORTALITY AND MORBIDITY 


The operative treatment of any malignant 
ureteral tumor is always a formidable and 
hazardous task, as the majority of these pa- 
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TABLE IV 
FOLLOW-UP STUDY OF 109 MALIGNANT TUMORS (EXCLUSIVE OF SEVEN IMMEDIATE OPERATIVE DEATHS) 
Recurrence Metastases 
Time after — Dead g " Dead from Other 
Operation Well “ x Causes 

-6m0....<... 17 13 2 4|21/2|6] 6| 6/1 9 2 5 | 1 | Cardiac failure 
6-12 mo....... 14 9 3 | 5 2 I 4 Pulmonary embolism (1) 
12-18 mo...... 10 9 2| 5 2 
9-8 yt......... 3 | 2 | |. 
1 | | Cerebral accident 
I | | | | | Coronary attack 

45 13 9 1] 14 | 5 | 000 
tients are in the fifth, sixth or seventh decades _ truly remarkable improvement in the operative 
and are suffering from degenerative changes in _ treatment of this condition, they also serve as 
the heart, lungs, liver and kidneys. In 1939 _a testimony of the recent refinements and effi- 
Foord and Ferrier!“ reported that the operative — ciency in urologic diagnostic methods which 
mortality was 40 per cent in forty-four nephrec- _ permit early and accurate diagnosis, and of the 
tomies performed in one stage and only 5 per _ benefits derived from modern anesthesia and 
cent in twenty-two operations performed intwo supportive therapy in the pre- and postopera- 
stages. In 1950 Mortensen and Murphy" re- __ tive period. 
viewed eighty-one cases and found no operative Notwithstanding the aforementioned im- 
mortalities in twenty-eight cases of carcinoma __ provements, nephroureterectomy still carries a 
and thirteen benign cases in which treatment __ high morbidity, for in those cases with sufficient 
was by one-stage operation, and in seven cases _ data one finds frequent reference to postopera- 
of carcinoma and six benign cases in which the __ tive local or urinary tract infection, operative 
two-stage operation was employed. In the series | shock and postoperative ileus as well as the 
of sixty-one benign tumors reviewed by the _ infrequent mention of peritonitis, pneumonia 
author there were no deaths in the fifty-seven and embolism. In two cases of malignant tumor 
operative cases, and in 207 malignant cases (Harrison et al.,2* Keen*?) it was necessary to 
there were only nine deaths in 191 operations employ laminectomy and chordotomy; in one 
(4.7 per cent): three deaths followed combined case prefrontal lobotomy was performed in an 
nephroureterectomy and cystectomy, and one _ attempt to relieve the pain caused by meta- 
each followed two-stage nephroureterectomy _ static lesions in the vertebrae. 
and partial nephrectomy, ureterectomy and par- In 1934 Scott! found only two patients with 
tial nephroureterectomy, local excision through malignant tumors who were alive after five 
a ureterectomy incision, resection of a segment years; in 1943 only six patients in a series of 
plus reimplantation in bladder, and nephros- _—_—183 with similar tumors were living and well 
tomy. Although the latter results indicate a more than five years after operation. In 1939 
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100 surgically treated patients were dead after 
three months. 

A follow-up study of 109 malignant operative 
cases by the author revealed that seventy-one 
patients were alive and thirty-eight were dead. 


TABLE v 
SURVIVAL IN 109 OPERATIVE CASES OF MALIGNANT 
TUMORS (EXCLUSIVE OF IMMEDIATE OPERATIVE 


DEATHS*) 
No. | Average 
Type of Operation of | Survival 
Cases| (mo.) 
Nephroureterectomy and partial cys- 

Nephroureterectomy and partial cys- 

10 20.5 
Nephroureterectomy, complete (1 

25 | 9.6 
Nephroureterectomy, complete (2 

Nephroureterectomy, complete (trans- 

Nephroureterectomy, complete....... 10 10.9 
Nephroureterectomy, complete (2 

Segmental resection................ 6 18.2 
Excision (ureterotomy)............. 2 22 


* Total number of cases followed up: 109 (57%); 
total number of cases not followed up: 82 (43%); aver- 
age length of time for follow-up: 24.2 months. 


In the group of living patients thirty-one were 
alive one year or less, sixteen patients two 
years or less, six patients three years or less, 
six patients four years or less, and two patients 
five years or less; only ten patients survived 
more than five years. In the group of thirty- 
eight patients who survived operation but 
eventually succumbed, thirty-five were dead 
before three years had elapsed; one (O’Conor**) 
died after ten years of a “cerebral accident” 
and one (Wishard®) died after thirteen years 
of a coronary attack. The best results from the 
standpoint of survival following the various 
operations are recorded in Table tv. The best 
results were obtained following the one-stage 
and two-stage combined nephroureterectomy 
and partial cystectomy. (Table v.) 

In 1943 Scott! found that only six of 182 
patients were living and well more than four 
years after operation. Riches, Griffiths and 
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Foord and Ferrier! reported 34 per cent of 


Thackray' studied fifteen patients with pap- 
illary tumors of the ureter (in a combined 
series of 2,314 tumors of the kidney and ureter) 
and found that eight patients died within one 
year; one patient each lived two, three and five 
years, respectively, two lived four years and 
only one lived six years but developed carci- 
noma of the rectum; one patient was not 
followed up. O’Conor*! studied eight patients 
with primary papillary tumors of the ureter 
treated with complete nephroureterectomy; 
he reported six patients alive with no signs of 
recurrence eleven, nine, eight, seven, frve and 
two years after operation, and two dead (one 
after ten years from a “stroke” and one after 
three years from metastatic tumors of the 
bladder, urinary infection and renal insuffi- 
ciency). Vest?!! has reported excellent results 
in three cases of benign tumors treated by 
excision, I.€., patients living and well without 
recurrence after one and a half, three and a 
half, and two and a half years, respectively. 
Several other good results following opera- 
tive removal of a primary malignant tumor 
have been reported. In 1950 Crance and 
Knickerbocker! recorded the case of a sixty- 
seven year old woman who was alive and free 
of all evidences of recurrence twenty-five years 
after removal of primary papillary carcinoma 
of the right ureter. Colston'*? recorded a pa- 
tient with a papillary carcinoma who lived 
fourteen years following operation and died 
without evidence of recurrence. Krafft!® and 
Scott”! observed patients with papillary car- 
cinoma who were alive and well eleven and a 
half and ten years after operation, respectively. 
The author has under his care at the present 
time a sixty-nine year old man who is in per- 
fect health, with no evidence of local recur- 
rence twenty-two years after right nephro- 
ureterectomy for papillary carcinoma of the 
ureter performed by Dr. H. H. Young in 1932 
and suprapubic prostatectomy for benign hyper- 
plasia performed by the author in 1947. 
Recurrence. The value of combined nephro- 
ureterectomy and partial cystectomy in the 
treatment of papillary carcinoma of the ureter 
and/or the renal pelvis is substantiated by the 
studies of Kimball and Ferris.'*? They studied 
seventy-four cases of papillary carcinoma of 
the renal pelvis associated with similar tumors 
in the ureter and bladder developing after the 
original tumor was diagnosed or treated by 
incomplete operation, and found that new or 
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secondary tumors developed in the ureter or 
bladder in forty-eight cases. In the latter group 
the ureteral orifices and adjacent bladder were 
involved in 48 per cent, the ureter and distal 
portion of the bladder in 36 per cent and the 
bladder alone in 14 per cent. The total known 
recurrence was 64 per cent. On the other hand, 
there were no recurrences in the group of 
twenty-four cases of papillary carcinoma of 
the renal pelvis and ureter treated with 
combined nephroureterectomy and_ partial 
cystectomy. 

In the series of 109 malignant cases with 
follow-up studies reviewed by the author, re- 
currence of the tumor following operation was 
reported in the bladder in twenty-nine cases, 
ureter thirteen cases, posterior urethra two 
cases, prostate two cases and skin of lumbar 
incision for nephrectomy two cases. It is inter- 
esting to note that the incidence of recurrence 
was lowest in those treated with a one-stage 
combined nephroureterectomy and partial cys- 
tectomy, as there were only four cases of 
recurrence in the bladder. Following a two- 
stage combined operation there were eight 
cases of recurrences in the bladder. The greatest 
incidence of recurrence in the ureter and bladder 
was noted after combined nephrectomy and 
partial ureterectomy, i.e., ten ureteral recur- 
rences and ten recurrences in the bladder. 

Of the total series of 209 malignant cases, 
thirty-five patients gave a history of being 
treated for a papilloma or papillary carcinoma 
of the bladder prior to the operation for the 
ureteral carcinoma. In the total series of sixty- 
one benign tumors only one patient was treated 
for tumor of the bladder prior to the diagnosis 
and treatment of the ureteral tumor. There 
were no recurrences in the ureter or bladder in 
benign cases treated with conservative or radi- 
cal operation, with the exception of one case 
recorded by Felber.’4 In the latter instance 
nephroureterectomy was performed for ‘‘be- 
nign” papilloma of the left ureter; eight years 
later a papilloma developed in the middle third 
of the opposite ureter (right) and was treated 
with local excision and fulguration; two years 
later (10 years after the first operation) a 
transitional cell papillary carcinoma (grade 111) 
developed which involved the right half of the 
bladder and vagina and was treated with partial 
cystectomy and vaginectomy. Baron and 
Green* reported another unusual case (Case 7) 
in a fifty-three year old man with hematuria 


who underwent left nephrectomy presumably 
for a hypernephroma; however, a large so- 
called benign papilloma was found in the mid- 
portion of the left ureter. Six years later a 
tumor of the bladder which showed early ma- 
lignant features was treated with suprapubic 
electrocoagulation. Three years later another 
tumor of the bladder was treated with cysto- 
scopic fulguration. Several months later pap- 
illary carcinoma was found in the stump of 
the left ureter which was removed by ureterec- 
tomy and partial cystectomy. Two years later 
partial cystectomy was performed for two pap- 
illary carcinomas of the bladder. This was 
followed with total cystectomy (eleven and a 
half years after nephrectomy) and the patient 
died on the eighth postoperative day. 

Metastases. Metastases from malignant tu- 
mors of the ureter occur relatively early when 
there is a delay in diagnosis on the part of the 
patient or physician, or when treatment is 
postponed or inadequate. The distribution of 
the metastases in forty-five autopsies in the 
series of 139 cases collected by Foord and 
Ferrier!’ were regional lymph nodes forty-six, 
liver twenty-two, lungs sixteen, kidneys thirteen, 
bones twelve, peritoneum eight, iliac vessels 
two, vagina one and brain one. In 108 cases 
reviewed by the author the distribution fol- 
lowed essentially the same pattern, namely, 
regional lymph nodes fourteen, bones twelve, 
liver eleven, lungs nine, brain two and spleen 
one. Generalized carcinomatosis was reported 
in fourteen cases and inguinal glandular in- 
volvement was noted in five cases. The distri- 
bution of metastases in the non-operative or 
autopsy cases reviewed by the author was 
essentially the same as in the operative group. 

Prognosis. Although the results of surgical 
treatment have shown a remarkable improve- 
ment in mortality and morbidity, the results 
from a curative and longevity standpoint are 
rather disappointing. In many cases the follow- 
up data were too meager to permit definite 
conclusions. 

A follow-up study was reported in only nine- 
teen benign and in 109 malignant cases. (Table 
Vv.) 

In general, the prognosis was better in those 
cases in which the ureteral neoplasm was ac- 
companied with a moderate-sized, well func- 
tioning hydronephrosis than in those with a 
non-functioning pyohydronephrosis. It appears 
that in the former group the tumor was slow- 
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growing and less infiltrating, whereas in the 
latter group the tumor grew rapidly, invaded 
the ureteral walls, spread beyond the confines 
of the ureter and was more likely to be accom- 
panied with infection in the affected kidney. 

In order to make a correct and accurate 
evaluation of the results of conservative and 
radical surgery in the treatment of benign and 
malignant tumors, one should check the results 
five and ten years after operation. 


CASE REPORTS 


Malignant Ureteral Tumors 
Case 1. M. L. (Hosp. No. G.U. 298), a 


seventy year old white man, was admitted to 
the Sinai Hospital, Baltimore, Maryland, on 
February 9, 1937, complaining of hematuria 
and pain in both lumbar regions of two months’ 
duration. He had been in good health until 
two months before when symptoms of prosta- 
tism developed, with gross hematuria on several 
occasions and dull pain in both lumbar areas 
and in the suprapubic region. Physical exami- 
nation was negative except for tenderness in 
the right lumbar area and benign hypertrophy 
of the prostate (second degree). The patient’s 
general condition was poor. The urine showed 
albumin 1 plus, many red blood cells and pus 
cells. At cystoscopy (February 10, 1937) a 
small papillary tumor (44 cm. in diameter) 
above the right ureteral orifice and moderate 
intravesical enlargement of median and both 
lateral lobes of the prostate were found. The 
right ureteral orifice was indurated and ele- 
vated. Attempts to pass Nos. 5 and 6 F. ureteral 
catheters up the right ureter were unsuccessful. 
Excretory urography revealed an enlarged 
right kidney outline but no dye appeared in 
the right pelvis after thirty minutes. Diagnosis 
was: (1) malignant papilloma of bladder, (2) 
papillary carcinoma of right renal pelvis and/or 
ureter and (3) benign hypertrophy of prostate. 

On March 3rd transurethral resection of the 
tumor of the bladder and the prostate was 
performed. The convalesence was slow due to 
a complicating infection of the upper urinary 
tract. In view of the patients’ poor general 
condition it was decided to perform a two-stage 
nephroureterectomy and partial cystectomy, 
and on May 7th a right ureterectomy and par- 
tial cystectomy were performed. The pos- 
operative course was stormy due to broncho- 
pneumonia and cardiac failure, and the patient 
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died on May 16th (ninth postoperative day). 
The pathologic report revealed: (1) papillary 
carcinoma (transitional cell of right lower 
ureter and (2) papillary carcinoma of bladder 
(secondary implant). 

Comment. This case is of particular interest 
because the primary ureteral neoplasm was 
accompanied with two other lesions (a second- 
ary neoplasm of the bladder and benign en- 
largement of the prostate), and any of these 
lesions could very well have been responsible 
for the hematuria. Another important fea- 
ture was the choice and type of operative 
treatment which was considerably influenced 
by the patient’s complaints and general condi- 
tion as well as by the pathologic nature of the 
lesions. Since the major complaints were symp- 
toms of prostatism and the patient’s general 
physical condition was poor, it was decided to 
perform a combined transurethral resection for 
the tumor of the bladder and the prostatic en- 
largement first and at a later date a two-stage 
nephroureterectomy and partial cystectomy. 
Unfortunately the patient died from broncho- 
pneumonia and cardiac failure on the ninth day 
following ureterectomy and partial cystectomy. 
This was the first of two operative deaths in 
the author’s series of nine operative cases. 

Case ut. J. S. (Hosp. No. 3899), a fifty- 
four year old white man, was admitted to the 
Sinai Hospital on April 15, 1945, complaining 
of hematuria of two years’ duration. He had 
been in good health until two years before 
when painless hematuria developed, with pas- 
sage of clots which recurred three times at 
intervals of six months. There was also dull, 
intermittent pain in the left loin. Symptoms of 
prostatism had been present for the past year, 
during which time he had lost 10 pounds. The 
physical examination was negative except for 
slight tenderness in the right lumbar area and 
benign hypertrophy of the prostate (second 
degree). The urine was negative for albumin 
but showed many red blood cells and pus cells. 
Cystoscopy on April 11, 1945, revealed intra- 
vesical enlargement of both lateral lobes of the 
prostate but no tumor was observed. A No. 
6 F. catheter met an obstruction at the right 
ureteropelvic junction, and injection of 6 cc. 
of sterile water into this catheter reproduced 
the patient’s pain. Stereoscopic retrograde ure- 
teropyelograms (right) showed that the dye 
stopped at the ureteropelvic junction, and also 
revealed a filling defect in this area with an 
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Fic. 1. Case 11. Retrograde ureteropyelogram show- 
ing irregular ovoid filling defect in upper third of right 
ureter due to papillary carcinoma. No dye passed 
beyond the obstructing tumor. 


irregular dilatation of the upper third of the 
right ureter. (Fig. 1.) No dye passed into the 
renal pelvis. The following diagnosis was made: 
(1) tumor in upper third of right ureter and 
(2) benign hypertrophy of the prostate (second 
degree). 

On April 20th a right nephroureterectomy 
(partial) was performed and only 14 cm. of the 
ureter were removed. The postoperative course 
was uneventful and the patient was discharged 
from the hospital on April 29th. Subsequently 
he returned for examination in June, August 
and November, 1945, and January, 1946, and 
was in excellent health. He died suddenly of 
coronary thrombosis on February 7, 1947 
(twenty-two months postoperatively). The 
pathologic diagnosis was: (1) papillary carci- 
noma (transitional cell) of the upper right 
ureter (Fig. 2), (2) right hydronephrosis, (3) 
chronic right ureteritis and (4) chronic right 
pyelonephritis. 

Comment. This case presented no unusual 
problem in diagnosis as attested by the char- 
acteristic cystoscopic and pyelographic find- 
ings. Inasmuch as the tumor appeared to be 
sharply defined with a minimum degree of in- 
filtration of the ureteral wall, it was decided to 
remove the kidney and 14 cm. of the ureter. 
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Fic. 2. Case 11. Photograph of operative specimen. 
The arrow points to the papillary carcinoma in the 
upper third of the right ureter. The dilated pelvis and 
calyces are clearly shown. 


Following the operation the patient was in 
good health without any evidence of local re- 
currence or metastases for twenty-two months, 
at which time he died suddenly of coronary 
thrombosis. 

Case ut. W. G. (Hosp. No. 41291), a 
seventy year old white man, was first admitted 
to the Sinai Hospital on May 25, 1946, com- 
plaining of painless hematuria of two weeks’ 
duration. He had been in good health until one 
year before when signs of progressive cardiac 
failure developed. On several occasions in the 
previous two weeks he had had painless hema- 
turia with symptoms of prostatism. Examina- 
tion disclosed arteriosclerotic heart disease, 
ankle edema and benign enlargement of the 
prostrate. These were no masses or tenderness 
in the abdominal or lumbar areas. The urine 
showed albumin 1 plus, many red blood cells 
and pus cells. A complete urologic study re- 
vealed: (1) right hydronephrosis, (2) left double 
kidney with incomplete duplication of left ure- 
ter (junction of ureters at the upper level of the 
sacrum), (3) acute and chronic pyelonephritis 
of left double kidney, and (4) benign hyper- 
trophy of prostate. Conservative treatment 


7 ign and Mali T f 
Primary Benign and Malignant Tumors of Ureter 
| 
or 

‘ 

4 


Abeshouse 


was advised and the patient was sesnemeaie on 
June 15th. 

His second admission to the hospital was on 
September 23, 1946, because of recurrent hema- 
turia, pain in the left lumbar area and week- 
ness. A complete urologic study was repeated 
with essentially the same findings except for 
an obstruction and filling defect in the ureter 
to the upper left hydronephrotic segment of the 
double kidney. On September 27, 1946, a left 
nephroureterectomy (partial) was performed. 
Both ureters were removed above the level of 
bifurcation at the promontory of the sacrum. 
The pathologic report was: (1) left double 
kidney with acute and chronic pyelonephritis, 
(2) hydronephrosis of the upper supernumerary 
segment of the left double kidney, (3) chronic 
ureteritis, (4) stricture in ureter of the upper 
segment of the double kidney. After an un- 
eventful convalescence the patient was dis- 
charged on December rst. 

His third admission to the hospital was on 
September 27, 1951, with the complaint of dull 
pain in the left lumbar area radiating to the 
left lower quadrant of the abdomen of six 
months’ duration. There had been a marked 
loss of weight and strength. Cardiac symptoms 
and pronounced anemia were also present. Ex- 
amination disclosed exquisite tenderness in the 
left upper quadrant and tenderness over all 
the lumbar vertebrae; however, no masses were 
palpated. Roentgenograms of lungs and verte- 
brae were negative for metastases. Cystoscopic 
examination revealed an enlarged prostate but 
no tumor of the bladder. Both ureteral orifices 
appeared normal. A No. 6 F. catheter met an 
impassable obstruction 10 cm. up in the left 
ureter. A left ureterogram showed a definite 
filling defect at the point of bifurcation of the 
ureters whose outline appeared to be somewhat 
irregular. Only a small amount of dye passed 
up into each ureter to the level of the previous 
operative ligation. A tentative diagnosis was 
made of (1) left ureteral tumor or (2) retro- 
peritoneal tumor. 

On November 16th an exploratory operation 
was performed through a left pararectus in- 
cision of the modified Gibson type and a round 
irregular mass of the size of a navel orange 
(about 12 cm. in diameter) was found at the 
site of the previously ligated ureters. The mass 
and the remaining portion of the ureters were 
removed down to the bladder which was not 
opened or resected. The pathologic examination 
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showed the periureteral mass to be infiltrated 
by scirrhous carcinoma of the immature squa- 
mous cell type (squamous cell carcinoma). The 
mass involved and originated in one ureter. 
The convalesence was relatively smooth and 
the patient was discharged on January 6, 1952. 

His fourth admission was on February 21, 
1952, because of severe pain in the left loin, 
weakness, cachexia and cardiac failure. Ex- 
amination disclosed a hard mass in the lower 
end of the first lumbar incision. A biopsy 
specimen of this mass showed metastatic squa- 
mous cell carcinoma. Roentgenograms of the 
chest, long bones and vertebrae were negative 
for metastases. The patient’s course was pro- 
gressively downhill and he died of cardiac fail- 
ure on March 16th (four months after ureterec- 
tomy). Autopsy was refused. The diagnosis 
was squamous cell carcinoma of the stump of 
the left ureter with metastases to surrounding 
tissue and to the scar of the lumbar nephrec- 
tomy wound. 

Comment. An interesting feature of this 
case is the fact that the obstruction and filling 
defect in the ureter leading to the upper segment 
of the left double kidney were recognized by 
the urologist and roentgenologist as being highly 
suggestive of a ureteral neoplasm but were 
regarded more likely as the result of an obstruc- 
tion or stricture of the ureter caused by chronic 
infection. In view of the patient’s poor cardiac 
status, conservative nephrectomy and partial 
ureterectomy were performed at the first opera- 
tion. Approximately five years later he returned 
complaining of pain in the left lower quadrant, 
anorexia, loss of weight, etc. Urologic study 
revealed an impassable obstruction about 10 
cm. up in the left ureter, and a diagnosis of 
ureteral or retroperitoneal tumor was made. 
Exploratory operation disclosed an infiltrating 
squamous cell carcinoma about the size of a 
large naval orange beginning in the stump of 
one of the double ureters and extending down- 
ward into the undivided portion of the ureter. 
Ureterectomy was carried out with some diffi- 
culty due to the infiltrating malignant process 
in the surrounding tissues. Subsequently, a 
metastatic squamous cell tumor developed in 
the lower end of the old nephrectomy wound. 

One cannot state with absolute certainty 
whether the squamous cell carcinoma was pres- 
ent in the ureter at the time of the nephrectomy 
and was overlooked or whether it developed in 
the stump of the ureter at some time after the 
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nephrectomy. The sequence of events, the train 
of symptoms and the subsequent course 
strongly suggest the former as the more logical 
explanation. 

CasE Iv. (Hosp. No. 42056), 
seventy-two year old white man, was admitted 
to the Sinai Hospital on May 12, 1947, with 
the complaint of weakness and chronic non- 
productive cough of two weeks’ duration. Pre- 
viously he had been confined to this hospital 
from June 27 to November 16, 1946. At that 
time he complained of hematuria of eight 
months’ duration, pain in both kidney regions 
and prostatism, and was found to have transi- 
tional cell papillary carcinoma of the bladder, 
a neoplasm or cyst of the right kidney, carci- 
noma of the lower left ureter, left hydrone- 
phrosis and benign hypertrophy of the prostate. 
Because of his poor condition and poor prog- 
nosis a minimum of conservative operative 
treatment was instituted. Nine months later 
suprapubic cystostomy with excision of the 
tumor of the bladder was performed and im- 
plantation of radon seeds was done. Three 
months later transurethral resection of the 
prostate was performed. Subsequently his course 
was progressively downhill. He lost consider- 
able weight and strength and was confined to 
bed. In the two weeks prior to the present 
admission he became hoarse; he spoke with 
difficulty and had a non-productive cough. The 
urinary output was extremely low and he was 
troubled with marked urgency and frequency. 
At examination he appeared markedly emaci- 
ated and debilitated. He had a left exophthal- 
mos with loss of vision in that eye. Many fine 
rales, diminished breath sounds and diminished 
percussion note were present over both lungs 
and a soft systolic murmur was heard over the 
heart. A soft round mass (about 10 cm. in 
diameter) protruded through the suprapubic 
incision and a firm oval mass (approximately 
15 by 10 cm.) was palpable in the left flank. 
The prostate was enlarged to the second degree. 
Urine contained albumin 3 plus and was grossly 
bloody. He died in cardiac failure with pul- 
monary edema on May 13, 1947. 

At autopsy the following lesions were found: 
(1) primary infiltrating papillary carcinoma of 
the left ureter (lower third), (2) transitional 
cell papillary carcinoma of the bladder and 
diverticulum of the bladder, (3) metastatic 
carcinoma in the perirenal and periaortic lymph 
nodes, (4) solitary cyst of right kidney, (5) 
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coronary heart disease, (6) generalized arteri- 
osclerosis, (7) pulmonary edema and congestion 
and hydrothorax, (8) cholelithiasis and (9) 
aberrant pancreas in duodenum. 

Comment. This case emphasizes the danger 
of procrastination on the part of the patient, 
who failed to seek medical assistance despite 
gross hematuria of eight months’ duration, 
bilateral renal pain and symptoms of prosta- 
tism. By the time he submitted to a complete 
urologic study he was found to be a veritable 
pathologic wreck harboring in addition to his 
arteriosclerotic cardiovascular disease a primary 
left ureteral neoplasm with hydronephrosis and 
hydro-ureter, a secondary bladder neoplasm, 
large benign hypertrophy of the prostate, and 
a malignant tumor or cyst in the right kidney. 
His poor physical condition permitted only the 
most conservative operative therapy; conse- 
quently, the carcinoma of the bladder was 
treated first by suprapubic excision, fulguration 
and implantation of radon seeds, and three 
months later transurethral resection of the 
prostate was performed. However, the neo- 
plastic processes exacted a quick toll and the 
patient died of cardiac failure and pulmonary 
edema. Autopsy not only confirmed the fore- 
going diagnoses but also revealed a previously 
unsuspected secondary papillary carcinomatous 
tumor in a bladder diverticulum, a large solitary 
cyst in the right kidney and extensive meta- 
static involvement of the perirenal and peria- 
ortic lymph nodes. 

Case v. F. R. (Hosp. No. 81220), a sixty- 
five year old white man, was first admitted to 
the Sinai Hospital on February 5, 1951, with 
the complaint of pain in the right flank, and 
pyuria of two months’ duration. A tumor 
of the bladder had been removed by seg- 
mental resection twenty years previously and 
he had suffered from cardiac disease (angina) 
two years before this admission. In November, 
1950, he was in another hospital for nineteen 
days with chills, fever, back pain, nausea, 
vomiting and pyuria. For the previous two 
months there had been recurring intermittent 
attacks of pain in the right flank, chills, fever, 
pyuria, weakness and symptoms of prostatism 
but no gross hematuria. Physical examination 
showed no abnormalities. Excretory urography 
revealed left hydronephrosis (second degree) 
and no function in the right kidney after thirty 
minutes. The urine was negative except for 5 
to 10 pus cells per high power field. At cys- 
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toscopy on February 6th a papillary tumor 
was observed protruding from the right ureteral 
orifice. On the inter-ureteric ridge were two 
small papillary tumors; one was 0.5 cm. medial 
to the right orifice and the other was immedi- 
ately adjacent to and covered the left ureter. 
A biopsy specimen was taken from the tumors 
on the inter-ureteric ridge, and all of the tumors 
of the bladder were removed with a resectoscope 
and were thoroughly fulgurated. The pathologic 
report indicated a benign papilloma or the 
bladder. No biopsy specimen was taken from 
the tumor protruding from the right orifice. A 
No. 6 F. catheter was passed up the left ureter 
with ease. Retrograde pyelography showed 
moderate left hydronephrosis. Cystoscopy was 
repeated on February oth and a No. 5 F. 
catheter met an impassable obstruction within 
the right ureteral orifice and caused moderate 
bleeding around the catheter (Chevassu-Mock’s 
sign). A No. 4 F. catheter met the same ob- 
struction but after some manipulation was 
passed up into the pelvis and drained a large 
amount (30 cc.) of purulent urine within a few 
minutes (Marion’s sign). An intravenous in- 
jection of 1 cc. indigo carmine was given and 
dye appeared from the left kidney in seven 
minutes in good concentration but no dye 
appeared from the right side in one hour. A 
retrograde right ureteropyelogram showed a 
very large right hydronephrosis with marked 
dilatation of the upper two-thirds of the 
ureter. An irregular filling defect involved the 
lower third of the right ureter. A tentative 
diagnosis was made of: (1) papillary carcinoma 
of the right ureter (lower third) with secondary 
tumor implantations in the bladder, and (2) 
pyonephrosis, right. Operation was advised but 
the patient requested postponement for several 
weeks to arrange his affairs. He was discharged 
on February 11th. 

On his second admission on March 6th a 
one-stage operation (combined nephroureterec- 
tomy and partial cystectomy) was recom- 
mended. On March gth the operation was 
limited to a right nephrectomy and partial 
ureterectomy because of pathologic changes 
encountered about the kidney, technical diffi- 
culties and the patient’s poor condition during 
operation. The pathologic report disclosed: 
(1) acute and chronic pyelonephritis, (2) 
granulomatous pyonephrosis, and (3) tubular 
adenoma. The postoperative course was satis- 
factory. At operation on March 16th a right 
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ureterectomy and partial cystectomy were 
performed. The pathologic diagnosis was a 
papillary carcinoma (transitional cell) of the 
lower third of the ureter. The immediate post- 
operative course was complicated by acute 
ileus, acute retention of urine, renal insuffi- 
ciency and infection in both operative wounds. 
Despite supportive therapy, i.e., transfusions, 
antibiotics, etc., his course was progressively 
downhill and he died on June 26, 1951 (three 
months and ten days postoperatively) of 
chronic renal insufficiency, bronchopneumonia 
and cardiac failure. At autopsy the positive 
findings were: (1) acute suppurative pyelone- 
phritis and pyonephrosis, left, (2) left hydro- 
ureter due to carcinomatous infiltration of the 
lower ureteral wall, (3) metastatic carcinoma 
involving right and left inguinal, periaortic, 
mesenteric, periportal, peripancreatic and tra- 
cheobronchial nodes, (4) acute cystitis, (5) 
bronchopneumonia (right upper lobe), pul- 
monary edema and congestion, (6) coronary 
heart disease (arteriosclerosis) with old myo- 
cardial infarct, (7) benign hypertrophy of the 
prostate, (8) chronic focal perihepatitis and 
perisplenitis, and (9) colloid adenomas of 
thyroid. 

Comment. Although hematuria was not a 
presenting symptom in this case, the diagnosis 
of primary papillary carcinoma of the right 
ureter with metastases to the bladder was 
readily established by cystoscopy and retro- 
grade pyelography. A combined one-stage 
nephroureterectomy and partial cystectomy 
was contemplated; however, due to technical 
difficulties and pathologic findings the first 
operation was limited to nephrectomy and ten 
days later ureterectomy and partial cystectomy 
were performed. The patient’s postoperative 
course was stormy, being complicated by 
acute ileus, renal insufficiency, retention of 
urine and infection of the wound which led to 
fatal termination 100 days after the second 
operation. 

Autopsy revealed the unusual finding of a 
metastatic carcinomatous infiltration of the 
lower left ureter with accompanying acute 
suppurative pyelonephritis and pyonephrosis 
which was responsible for the postoperative 
acute renal insufficiency. 

Case vi. M. L. (Hosp. No. 93296), a sixty 
year old white man, was admitted to the Sinai 
Hospital on June 15, 1952, with a complaint 
of painless hematuria of forty-three days’ 
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duration. Physical examination showed no 
abnormalities. A plain film of the abdomen 
was negative except for a suspicious calcified 
shadow in the region of the upper third of the 
right ureter. At cystoscopy on June 17th blood 
was seen escaping from the right ureter; also 
seen were a papillomatous tumor (15 cm. in 
diameter) above the right ureteral orifice and 
a second pea-sized tumor near the vesical 
orifice. A No. 6 F. catheter met an obstruction 
in the upper third of the right ureter, which 
was overcome. Bilateral retrograde uretero- 
pyelography showed a normal left kidney 
pelvis, calyces and ureter, and on the right 
side a filling defect was present in the upper 
right ureter with moderate dilatation of the 
renal pelvis and calyces. The bladder tumors 
were resected and fulgurated with a McCarthy 
resectoscope. It was believed that the filling 
defect in the right ureter was due to either a 
tumor, blood clot or stone. 

On June 20th a right nephroureterectomy 
and partial cystectomy were performed and a 
stone was found in the upper third of the 
ureter. The patient had an uneventful recovery 
and was discharged on July 11, 1952. The 
pathologic report was: (1) papillary carcinoma 
(transitional cell) grade 1 of upper right ureter, 
(2) right ureteral stone, and (3) cortical 
scarring and intrarenal calcium deposits in 
right kidney. 

The patient returned on March 20, 1953 
(eight months postoperatively), with gross 
hematuria. A pea-sized papillary tumor was 
found in the bladder in the region of the scar 
and was fulgurated. On December 18th 
(seventeen months postoperatively) he had 
hematuria again and a small papillary tumor 
was found on the right side of the bladder and 
fulgurated. On July 1, 1954 (twenty-five 
months postoperatively), his condition was 
excellent with no further recurrence of bladder 
tumors. 

Comment. This case presented no unusual 
problems in diagnosis or treatment. The strik- 
ing features of this case were the presence of 
an accompanying ureteral stone and the recur- 
rence of secondary tumors of the bladder eight 
and seventeen months postoperatively. This 
case also emphasizes the importance and 
value of systematic and periodic re-examination 
of every patient who has had a papillary 
tumor within the urothelial tract. 

Casevu. H.C. (Hosp. No. 85460), a forty- 
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six year old white man, was first admitted to 
the Sinai Hospital on July 29, 1951, with the 
complaint of hematuria of ten days’ duration 
and symptoms of prostatism for one year. 
The physical examination showed no abnor- 
mality except for benign enlargement of the 
prostate (first degree) and adenoma of the 
thyroid. At cystoscopy on July 30th a papillary 
tumor was found on the right side of the 
bladder above the right ureter. On July 31st 
segmental resection of the bladder was per- 
formed. The pathologic report was transitional 
cell papillary carcinoma of the bladder. The 
postoperative course was uneventful and the 
patient was discharged on August gth. 

He was again admitted on September 28, 
1952, with hematuria of one week’s duration. 
Examination was entirely negative. The urine 
showed innumerable red blood cells. At 
cystoscopy on September 29th blood was seen 
escaping from the left ureter. A No. 5 F. 
catheter met an impassable obstruction 12 cm. 
up in the left ureter but a No. 5 F. catheter 
passed up the right ureter to the pelvis with 
ease. Bilateral retrograde ureteropyelograms 
were taken and showed the right kidney pelvis, 
calyces and ureter to be normal. Several left 
ureteropyelograms were taken and a constant 
irregular filling defect was observed in the lower 
third of the left ureter with dilatation of the 
lower ureter below the obstruction and marked 
pyelectasis, caliectasis and ureterectasis above 
the obstruction. (Fig. 3.) The same findings 
were observed in the excretory urographic films. 
A diagnosis was made of malignant tumor of 
the left ureter. On November 5th a left nephro- 
ureterectomy and partial cystectomy were 
performed; the patient made an uneventful 
recovery and was discharged on November 20, 
1952. The pathologic report was: (1) papillary 
carcinoma (transitional cell) of the left lower 
ureter, (2) chronic ureteritis, (3) hydronephro- 
sis, left, and (4) focal scarring of left kidney. 

The patient’s third admission was on 
January 19, 1954. On the following day a sub- 
total thyroidectomy was performed for a non- 
toxic substernal nodular goiter. He made an 
uneventful recovery and was discharged on 
January 25, 1954. He returned for examination 
on July 1st (twenty-one months after nephro- 
ureterectomy and partial cystectomy) and was 
in excellent health with no urinary symptoms. 
The urine was normal, and physical examina- 
tion and cystoscopy showed no abnormalities. 
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3 
Fic. 3. Case vu. Bilateral retrograde pyelogram shows a slightly dilated right pelvis and a normal left pelvis. 
The filling defect in the lower third of the right ureter is indicated by the arrows. 


Fic. 4. Case vut. Left retrograde pyelogram showing the catheter obstructed at the kink in the ureter imme- 
diately below the filling defect in the upper third of the ureter. A small amount of the dye passed into the dilated 


left renal pelvis and calyces. 


Fic. 5. Case 1x. Right ureteropyelogram showing a large irregular filling defect in the lower third of the ureter 
with marked pyelectasia, caliectasis and ureterectasis above the tumor area. 


Comment. An interesting feature in this 
case was the presence of a small tumor of the 
bladder which was treated by segmental resec- 
tion ten months prior to one-stage combined 
nephroureterectomy and partial cystectomy. 
The separate occurrence of tumor of the 
bladder and ureter is in accord with the theory 
of the multicentric origin of urothelial tumors. 

Case vi. F. W. (Hosp. No. 106958), a 
fifty-one year old white man, was first admitted 
to the Sinai Hospital on August 3, 1950, with 
the complaint of back pain of two weeks’ 
duration. He had been in good health until 
one and a half years before when he had 
symptoms of prostatism due to benign en- 
largement of the prostate and had been treated 
by transurethral resection of the prostate at 
another hospital. He had been told that the 
right kidney was enlarged on the roentgeno- 
grams. Six months before the present admis- 
sion he had gross painless hematuria lasting 
four days, and three weeks before this admis- 
sion severe back pain developed which was 
more marked in the right lumbar area. Physical 
examination revealed tenderness in the right 
lumbar area with no mass, bilateral inguinal 
hernias and pulmonary changes due to asthma. 
The urine contained albumin 1 plus, many pus 
cells but no red blood cells. Roentgenograms 
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of the lungs, long bones and abdomen were 
negative. At cystoscopy on August 4, 1953, 
the bladder walls were negative for tumors. 
A No. 6 F. catheter was passed up each ureter 
to the pelvis with ease. Examination of the 
urine from the left kidney was negative, but 
an occasional pus cell was seen in the urine 
from the right kidney. An intravenous indigo 
carmine test showed a normal appearance and 
concentration from each kidney. Bilateral 
retrograde ureteropyelograms showed a normal 
kidney pelvis, calyces and ureter on the left 
side, and a large irregular filling defect in the 
upper third of the right ureter with a kink at 
the right ureteropelvic junction, pyelectasis 
and caliectasis. (Fig. 4.) A diagnosis was made 
of papillary carcinoma of the right ureter with 
possible involvement of the pelvis. On August 
6th a right nephroureterectomy (complete) 
without partial cystectomy was performed. 
The patient made an uneventful recovery and 
was discharged on August 13th. The patho- 
logic report was: (1) papillary carcinoma (tran- 
sitional cell) of upper right ureter, low grade 
malignancy, (2) hydronephrosis, right, and 
(3) acute and chronic pyelonephritis. 

The patient was again admitted to the 
hospital on November 4, 1953, with a small 
mass adjacent to the right nipple. He under- 
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went excision of a benign cyst of the right 
breast on November roth and transurethral 
resection of the prostate on November 16th. 
He made an uneventful recovery and was dis- 
charged on November 24th. 

His third admission was on March 8, 1954, 
with a history of bleeding hemorrhoids for 
the past three months. A hemorrhoidectomy 
and excision of fistula-in-ano were performed 
on March 11th and he was discharged on 
March 18th. On April 16th and July ist 
(eleven and fourteen months, respectively, 
after nephroureterectomy) he was in excellent 
condition and had no urinary symptoms. The 
urine was normal and no abdominal masses or 
tenderness were found. 

Comment. It is interesting to note that an 
enlarged right kidney outline was observed 
in the roentgenograms taken during this 
patient’s confinement one and a half years 
previously at another hospital. It is regrettable 
that no further investigation was made at that 
time, for in all probability the enlarged kidney 
represented hydronephrosis due to the un- 
recognized ureteral tumor. The urologist de- 
cided to perform complete nephroureterectomy 
without removing a cuff of the bladder because 
the primary tumor was situated in the upper 
end of the right ureter. An excellent result 
was obtained, for the patient was in perfect 
health fourteen months after operation with 
no evidence of recurrence of a tumor in the 
bladder. 

Case 1x. S. E. (Hosp. No. 108347), a 
sixty-one year old man, was admitted to the 
Sinai Hospital on September 24, 1953, with 
the complaint of hematuria, dysuria and 
diurnal frequency of ten days’ duration. He 
had been treated for syphilis forty years before 
with salvarsan,® and had been in good health 
until the present illness. On examination the 
right pupil failed to react to light. The ankle 
jerks were absent bilaterally. Examination 
revealed chronic pulmonary emphysema, en- 
larged liver, benign hypertrophy of the pros- 


tate and generalized abdominal tenderness. 


The blood serologic tests for syphilis were 
negative. The urine showed albumin 1 plus, 
many red blood cells and an occasional pus 
cell. Urine culture was positive for Bacillus 
proteus. On excretory urography the plain 
plate showed an enlarged right kidney; the left 
kidney pelvis, calyces and ureter were normal 
but no dye was excreted from the right kidney 
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in thirty minutes. At cystoscopy on September 
25th a small tumor mass was seen protruding 
from the right ureteral orifice for a distance 
of 1.5 cm. A No. 5 F. catheter was passed up 
the right ureter and met an obstruction 2 cm. 
up; this was overcome and the catheter 
entered the pelvis to drain off 30 cc. of choc- 
olate-colored urine. A No. 5 F. catheter was 
passed up the left ureter with ease. Bilateral 
retrograde ureteropyelograms were made and 
revealed a normal left kidney pelvis, calyces 
and ureter, and an irregular crescentic filling 
defect in the lower third of the right ureter 
extending for a distance of 3 cm. (Fig. 5.) 
Ureterectasis, pyelectasis and caliectasis were 
present on the right side. A tentative diagnosis 
was made of neoplasm of the lower right 
ureter. On September 29th a right nephro- 
ureterectomy with partial cystectomy was 
performed. The patient made an uneventful 
recovery and was discharged on October 8th. 
The pathologic report was: (1) papillary car- 
cinoma (transitional cell) of the right lower 
ureter (low grade malignancy), (2) hydro- 
nephrosis, and (3) chronic pyelonephritis. 
The patient returned for examination on July 
I, 1954 (nine months postoperatively), and 
was in excellent health. The urine was normal 
and examination of the abdomen revealed 
no masses or tenderness. Cystoscopy was 
entirely negative. 

Comment. The protrusion of a piece of 
tumor through the ureteral orifice and the 
characteristic filling defect in the uretero- 
pyelogram led to an early diagnosis and prompt 
radical surgery (one-stage combined nephro- 
ureterectomy and partial nephrectomy), which 
should yield an excellent long-term result in 
this case. 

Case x. A. S. (Hosp. No. 113089), a 
seventy-three year old woman, was admitted 
to the Sinai Hospital on March 17, 1954, with 
the complaint of intermittent episodes of 
gross hematuria of five months’ duration. 
Three years before she had been troubled 
with urinary frequency, urgency and burning 
but no hematuria. A complete urologic study 
had shown mild right hydronephrosis with 
ptosis and granular cystitis and trigonitis. 
There had been no evidence of tumor of the 
bladder or ureter and no further urologic 
treatment had been prescribed. Three weeks 
prior to the present admission she complained 
of marked anorexia and loss of weight, strength 
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Fic. 6. Case x. Excretory urographic film taken after thirty minutes showing a normal left kidney pelvis and 
calyces and a kink at the left ureteropelvic junction. No dye appeared in the right kidney. 


Fic. 7. Case x. Retrograde ureteropyelogram attempted with a Braasch bulb catheter within the right ureteral 
orifice and with the patient in Trendelenburg’s position. No dye passed up the right ureter but a sufficient 
amount was injected to give a good cystogram which showed an irregular filling and splinting of the right lateral 


wall of the bladder. 


Fic. 8. Case x. Chest film showing extensive metastases in both lungs, more marked on the right side. 


and appetite, diurnal and nocturnal frequency, 
and intermittent hematuria with clots. On 
examination she appeared to be a thin, emaci- 
ated, anemic woman. An enlarged right kidney 
was palpable. On pelvic examination an in- 
durated elongated sausage-shaped mass was 
palpable on the right lateral aspect of the 
bladder. The urine was negative for albumin 
and contained innumerable red blood cells 
and pus cells. At cystoscopy (March 18th) a 
blood clot containing grayish tumor tissue 
was seen protruding from the right ureteral 
orifice and a piece of this tumor was removed 
with a Lowsley grasping forceps. Attempts to 
pass Nos. 4, 5 and 6 F. catheters up the right 
ureter were unsuccessful. A No. 8 Braasch 
bulb catheter was passed into the right ureter 
for a distance of 1 cm.; and after the patient 
was placed in Trendelenburg’s position, 30 cc. 
of 20 per cent diodrast® were injected into the 
right ureter. A right ureterogram failed to 
show a long irregular filling defect in the 
lower right ureter, as no dye passed beyond 
the obstruction in the lower ureter. The 
diagnosis was a right ureteral malignant 
tumor. On March 19th a chest film showed 
diffuse ‘‘snowball’’ metastatic deposits scat- 
tered throughout both lungs. Films of the 
long bones and pelvis showed an osteoblastic 
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(metastatic) area in the right ilium. Excretory 
urography on the same day revealed a normal 
left kidney pelvis, calyces and ureter but no 
dye excreted into the right kidney in thirty 
minutes. Operative treatment was contra- 
indicated because of the patient’s poor con- 
dition and diffuse pulmonary and osseous 
metastatic lesions. She was given a transfusion 
of 500 cc. of whole biood and was discharged 
on March 21st. A biopsy specimen from 
tissue in the right ureteral orifice showed 
aggregates of red blood cells, fibrin, necrotic 
debris and neoplastic cells of the papillary 
carcinomatous (transitional cell) variety. Her 
course at home was progressively downhill 
and she died on April 17th of cardiac failure and 
pulmonary metastases. The final diagnosis 
was papillary carcinoma (transitional cell) 
of the lower right ureter with metastases to 
both lungs and ilium. (Figs. 6 to 8.) 

Comment. An interesting feature in this 
case was the absence of any demonstrable 
pathology in the upper urinary tract in the 
urologic study performed three years prior 
to admission to the hospital. Undoubtedly 
the ureteral carcinoma was of the rapidly 
growing variety, as the chief complaints of 
intetmittent hematuria, weakness, anorexia, 
etc., dated back only three months. The 
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diagnosis was established by obtaining a 
biopsy specimen from the portion of the tumor 
protruding from the ureteral orifice and by 
palpating an elongated, firm, sausage-shaped 
mass on the right lateral aspect of the bladder. 
Efforts to obtain a satisfactory ureteropyelo- 
gram were unsuccessful despite the injection 
of the dye through a Braasch bulb catheter 
with the patient in the Trendelenburg posi- 
tion. Apparently the tumor was of the in- 
filtrating type and completely occluded the 
lower portion of the ureter. The presence of 
diffuse pulmonary metastases and a metastatic 
lesion in the bony pelvis and her extremely 
debilitated condition militated against employ- 
ing any type of operative or deep x-ray therapy. 

Case xi. L. T. C. (Hosp. No. 116688), 
a sixty-seven year old white man, was ad- 
mitted to the Sinai Hospital on July 26, 1954, 
complaining of left flank pain of three years’ 
duration and hematuria of two months’ dura- 
tion. He had been in good health until Janu- 
ary, 1950, when dull pain developed in the left 
flank; this pain radiated around the umbilical 
area and down to the left groin. A urologic 
study was performed in an out of town hospital 
by another urologist and a diagnosis of a non- 
radiable calculus in the left ureter was made. 
Treatment consisted of dietary regulation, 
acidification of the urine and forced fluids, 
but no antibiotics or cystoscopic dilatation 
of the ureter was prescribed. The patient had 
had similar episodes of left renal pain in 1951, 
1952 and 1953. He had been treated for 
diabetes without insulin since the early part 
of 1950. In the mid-portion of 1953 symptoms 
of prostatism ensued and a diagnosis of car- 
cinoma of the prostate was made. A radical 
perineal prostatectomy and bilateral orchidec- 
tomy were performed elsewhere. Following 
the operations the patient was placed on 
estrogenic hormone therapy which he dis- 
continued against advice after three weeks. 
In May, 1954, he had hematuria, accompanied 
with small clots, which persisted for three 
weeks. About four weeks prior to admission 
to this hospital he had a recurrence of the 
dull left flank pain. He had no urinary symp- 
toms or loss of weight. The examination was 
essentially negative except for an enlarged, 
slightly tender left kidney. The prostatic area 
showed no evidence of malignancy. The blood 
pressure was 140/70. Urine was negative 
except for sugar 3 plus. A hemogram was 
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normal. Excretory urography was performed 
on July 26th; films taken eight and fifteen 
minutes after intravenous injection of 20 cc. 
of diodrast showed the right kidney pelvis 
and calyces to be well filled and normal in 
outline. No dye appeared in the left kidney 
pelvis in the films taken at eight, fifteen and 
thirty minutes. The left kidney outline ap- 
peared to be twice the size of the right kidney. 
Cystoscopy on July 27th revealed a small 
papillary tumor (0.5 cm. in diameter) on the 
left lateral wall of the bladder near the vesical 
orifice; this tumor was removed with a No. 24 
McCarthy resectoscope. No blood was seen 
escaping from the left ureter, nor was any 
tumor visible at the left ureteral orifice. Nos. 5 
and 6 F. ureteral catheters met an impassable 
obstruction at the left ureterovesical orifice. 
An attempt was made to obtain a uretero- 
pyelogram using a No. 6 Braasch bulb catheter 
but no dye passed up the left ureter. Cysto- 
scopic examination was repeated on July 30th; 
the same impassable obstruction was en- 
countered and no dye passed up the ureter. A 
tentative diagnosis was made of a left ureteral 
obstruction with a non-functioning hydro- 
nephrosis, and the possibility of a primary 
ureteral neoplasm in the lower left ureter 
was suggested as the causative lesion. On 
August 3rd a combined one-stage nephro- 
ureterectomy and partial cystectomy was 
performed through a lumbar incision and sub- 
sequent left Gibson incision. The postoperative 
course was uneventful and the patient was 
discharged on August 13th. The pathologic 
report was: (1) primary papillary carcinoma 
(transitional cell) of lower left ureter, (2) 
hydronephrosis, (3) hydro-ureter and (4) 
papillary carcinoma (secondary) of the bladder. 

Comment. It is too soon to predict the 
outcome in this case. It is regrettable that 
the correct diagnosis was not made at the 
time of the first cystoscopic study in 1950, 
for it is most likely that the lesion responsible 
for the left flank pain was unrecognized 
primary papillary carcinoma of the lower left 
ureter. Four years elapsed before the patient 
sought other urologic assistance and a second- 
ary tumor of the bladder had developed and 
presented symptoms which led to further 
investigation and establishing of the correct 
diagnosis. 

Case xu. C. R. (Hosp. No. U-120322), an 
eighty-one year old white man, was admitted 
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to the Sinai Hospital on December 6, 1954, 
complaining of gross hematuria of three months’ 
duration. The hematuria was painless and inter- 
mittent, and was accompanied with a weight 
loss of 10 pounds. Examination was negative 
except for signs of generalized arteriosclerosis, 
arteriosclerotic heart disease and benign en- 
largement of the prostate. The urine was 
grossly bloody. At cystoscopy on December 7th 
the positive findings included trilobar hyper- 
trophy of the prostate, trabeculated bladder 
and bloody urine escaping from the right 
ureteral orifice. A No. 6 F. catheter was passed 
up the left ureter to the pelvis with ease but a 
similar catheter met an obstruction 10 cm. 
up in the right ureter; this was overcome and 
clear urine was drained. Bilateral retrograde 
ureteropyelograms showed a normal left kidney 
pelvis, calyces and ureter; however, on the 
right side there was moderate hydronephrosis 
with a filling defect in the middle third of the 
right ureter and dilatation of the ureter above 
the defect. A diagnosis of primary neoplasm 
of the right ureter was made. On December 
16th a right nephroureterectomy (complete) 
was performed but no cuff of the bladder sur- 
rounding the ureter was removed. The post- 
operative course was uneventful and the 
patient was discharged on December 30th. The 
pathologic report was: (1) papillary transitional 
cell carcinoma of the right ureter, (2) right hy- 
dronephrosis, (3) right pyelonephritis, chronic, 
and (4) arteriosclerotic scarring, right. 
Comment. The diagnosis was readily estab- 
lished in this case. Complete nephroureterec- 
tomy was performed without partial cystec- 
tomy because of the advanced age of the 
patient. One month following operation he 
appeared to be in excellent condition, with no 
urinary symptoms or evidence of recurrence. 


Benign Ureteral Tumor 


Case xu. R. R. (Hosp. No. 14109), a 
forty-three year old white man, was admitted 
to the Sinai Hospital on May 12, 1940, with 
the complaint of left renal colic of one day’s 
duration. He had had a sudden sharp pain in 
the left loin which radiated to the left lower 
quadrant and which was recurrent. This re- 
quired injection of morphine (4 gr.) and 
atropine (1450 gr.) for relief. The patient had 
been troubled with arthritis of the shoulders 
for the past three years. Examination was 
negative except for tenderness in the left 
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lower quadrant and left loin. Examination of 
the urine was negative except for many red 
blood cells (microscopic). At cystoscopy on 
the day of admission the bladder was normal. A 
No. 6 F. catheter was passed up each ureter with 
ease, but on the left it met an obstruction at 
about 20 cm. Blood-tinged urine was obtained 
from the left catheter. A plain film (K. U. B.) 
showed a calcified oval shadow (1 cm. diam- 
eter) in line with the left ureter, opposite the 
transverse process of the second lumbar ver- 
tebra. Plain films (stereoscopic) with catheters 
in the ureters showed the tip of the left catheter 
to be in contact with the calcified shadow at 
the ureteropelvic junction. A left pneumo- 
ureteropyelogram showed the air around the 
shadow. On bilateral pyelograms a normal right 
kidney and ureter were seen and the calcified 
shadow was located at the ureteropelvic 
junction. The diagnosis was a stone in the left 
ureter (at the ureteropelvic junction) and the 
patient was advised to have operative removal 
of the stone. On May 14th a renal exploratory 
operation was performed through a lumbar 
incision. A pyelotomy incision was made but 
no stone was found. Several small cortical 
incisions were made in order to explore each 
calyx but no stone was found. On the superior 
and medial aspect of the ureter at the uretero- 
pelvic junction there was a non-infiltrating 
small papillary growth (about 1 cm. in diam- 
eter) covered with blood and calcareous 
material. In view of the malignant potenti- 
alities of this tumor it was decided to perform 
a nephrectomy and partial ureterectomy. The 
convalescence was uneventful and the patient 
was discharged on May 27th. The pathologic 
report was: (1) benign papilloma of the upper 
ureter with calcification, and (2) chronic recur- 
rent pyelonephritis. 

On September 18, 1941, he had severe right 
renal colic accompanied with fever, chills and 
pyuria. He was rehospitalized on September 21st. 
Urologic study revealed a calculus in the upper 
third of the right ureter, with moderate pye- 
lectasia and caliectasis. A right ureterolithot- 
omy was performed on September 23rd, and 
after an uneventful convalescence the patient 
was discharged on October roth. For the next 
six years he returned at intervals of six months 
and remained in good health. Subsequently, 
he has reappeared yearly for examination, the 
last visit, being on May 4, 1954 (fourteen years 
postoperatively), when he was found to be in 
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excellent health with no complaints. Examina- 
tion of the urine was negative. 

Comment. This case was the only instance 
of benign ureteral tumor in more than 10,000 
urologic admissions to this hospital. The tumor, 
which was a calcified papilloma, was incor- 
rectly diagnosed as a stone in the upper third 
of the ureter. At operation a careful search 
of the ureter, pelvis and calyces was made but 
no stone was found. A small pea-sized papil- 
loma covered with blood and calcium salts 
was found in the upper portion of the ureter 
close to the ureteropelvic junction. Although 
the tumor was of the non-infiltrating type, 
nephrectomy and partial ureterectomy were 
performed because of the malignant poten- 
tialities of benign papilloma. Sixteen months 
later a large stone was removed from the upper 
third of the right ureter by ureterolithotomy. 
This patient has been followed up for fourteen 
years and there has been no recurrence of stone 
or tumor. 


CONCLUSIONS 


A review of 454 primary malignant tumors 
of the ureter and 138 benign tumors, which 
includes the one benign and twelve malignant 
cases presented herein, warrants the following 
conclusions: 

1. Primary tumors of the ureter are uncom- 
mon but by no means rare clinical and patho- 
logic entities. 

2. The malignant type of tumor is more 
common than the benign (3:1). The incidence 
of ureteral tumors in urologic practice is 
1:3,690 cases, and in autopsy series 1: 10,000. 

3. The malignant ureteral tumor occurs 
most frequently in the sixth, seventh and eighth 
decades of life, with the highest incidence in 
the seventh decade. The benign tumors are 
seen earlier, the majority occurring in the 
fourth and fifth decades. 

4. The malignant tumor occurs more fre- 
quently in men than in women (2:1), whereas 
the benign tumor shows only a slight pre- 
ponderance in men. 

5. The malignant tumor shows no special 
predilection for either ureter but the benign 
type appears to involve the left ureter more 
frequently. 

6. The lower third of the ureter is the most 
common site for both types of tumors. The 
incidence decreases as the ureter is ascended. 

7. Ureteral tumors are more often single 
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than multiple, (i.e., malignant 6:1, benign 4: 1) 
and are rarely bilateral. 

8. A wide variety of pathologic types of 
malignant and benign tumors has been de- 
scribed. The most common form of malignant 
tumor is transitional cell papillary carcinoma 
(72 per cent) and next is squamous cell carci- 
noma (7 per cent). In the benign group the 
order of frequency is papilloma (40 per cent), 
fibroma or polyp (28 per cent) and vascular 
tumors (10 per cent). 

g. The etiology of ureteral tumors has not 
been clearly established. One or more of the 
following factors may be responsible: obstruc- 
tion, trauma or irritation, infection, hyper- 
plastic epithelial changes, specific carcinogens 
of exogenous or endogenous origin, and hor- 
monal imbalance. Our knowledge of the 
pathogenesis of primary ureteral neoplasms 
has been considerably enhanced by the experi- 
mental work of Scott and Byrd who, for the 
first time, were able to produce primary 
ureteral carcinoma following the administration 
of beta naphthylamine. 

10. Several theories have been offered to 
explain the spread, multiplication and recur- 
rence of ureteral neoplasms. The most logical 
explanation appears to be the theory of the 
multicentric origin of urothelial tumor which 
was originally proposed by Ewing and which 
implies that several centers in different parts 
of the urothelial tract may be affected by 
specific though unknown carcinogens and pro- 
duce neoplastic cells that appear simulta- 
neously or at different intervals of time and 
that may coalesce or remain as discrete tumors. 

11. There is no symptom complex character- 
istic of ureteral tumors, and both types may 
present the same clinical picture. The out- 
standing symptoms are hematuria (75 per 
cent), pain (36 per cent) and tumor mass 
(10 per cent). Since this triad of symptoms is 
infrequently present in the same case, each 
symptom per se bears no great diagnostic 
significance. 

12. The length of time elapsing between the 
onset of symptoms and the establishment of 
the correct diagnosis was eight months in the 
benign group and 24.2 months in the malignant 
group. 

13. The most important diagnostic aids 
are (a) staining of urinary sediment for 
tumor cells, (b) cystoscopy and (c) retrograde 
ureteropyelography. 
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14. The only absolutely positive evidence at 
cystoscopy is the presence of a tumor pro- 
truding through the ureteral orifice. Histologic 
study of a piece of the tumor obtained by any 
biopsy method is invaluable in establishing 
the correct diagnosis. 

15. The following cystoscopic findings may 
be regarded as presumptive evidence of a 
ureteral tumor: (a) blood escaping from the 
ureteral orifice, (6) intraureteral obstruction 
to the passage of a catheter, (c) increased 
ureteral bleeding following passage of a 
ureteral catheter (Chevassu-Mock’s sign), (d) 
drainage of clear urine when the catheter 
passes beyond the obstruction (Marion’s sign), 
(e) presence of a small papillary tumor in the 
bladder near the ureteral orifice, (f) other blad- 
der signs such as elevation of the intramural 
portion of the ureter, gaping orifice and edema 
or congestion about the orifice. 

16. Retrograde ureteropyelography is the 
most dependable diagnostic aid. The character- 
istic signs of a ureteral tumor are narrowing or 
obliteration of the outline of the ureter at the 
point of obstruction, and an accompanying 
filling defect. Solid tumors (i.e., infiltrating 
papillary carcinoma or squamous cell carci- 
noma) usually produce an irregular diminution 
in the caliber of the ureteral lumen at the site 
of the tumor, with ureterectasis, pyelectasis 
and caliectasis above. The solitary peduncu- 
lated papilloma or polyp produces a ring- 
shaped or goblet-shaped defect in the outline 
of the ureter accompanied with dilatation of 
the ureter above the tumor area and occa- 
sionally dilatation of the ureter below the 
tumor area. 

17. Benign and malignant tumors of the 
ureter may easily be mistaken for other lesions 
and should be differentiated from the following 
conditions: (a) non-opaque ureteral calculus, 
(b) blood clot in the ureter, (c) papillary 
carcinoma of the renal pelvis with a secondary 
implant or metastases in the ureter and (d) 
obstruction of the ureter by an inflammatory 
process or a neoplastic mass of intrinsic or 
extrinsic origin. 

18. The operative treatment of ureteral 
tumors poses a serious problem as evidenced 
by the numerous operations employed and the 
relatively poor results obtained. The choice 
of operation may be considerably influenced 
by one or more of the following factors: general 
condition of the patient, functional status of 
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the opposite kidney, type and site of the 
tumor, and technical difficulties encountered 
at operation. 

19. In the case of a malignant tumor the 
operation of choice is a one-stage complete 
nephroureterectomy combined with partial 
cystectomy (i.e., removal of a cuff of the 
bladder surrounding the ureteral orifice). The 
same operative treatment is also indicated in 
cases of so-called benign papilloma, notwith- 
standing the good results obtained by con- 
servative operations as reported by several 
urologists. 

20. Other benign tumors of the ureter such 
as polyp, fibroma and vascular tumors, whose 
histologic diagnosis has been definitely estab- 
lished by biopsy at cystoscopy or operation, 
may be treated by conservative surgery: 
(a) transvesical or transureteral (ureterotomy) 
fulguration, excision or resection, or (b) seg- 
mental resection with end-to-end anastomosis 
or reimplantation of resected ureter into the 
bladder, bowel or skin. 

21. The best results in either type of tumor 
are directly dependent upon early diagnosis 
and prompt surgical treatment. In the past 
ten years there has been a remarkable improve- 
ment in the operative treatment of ureteral 
tumors from the standpoint of operative mor- 
tality and morbidity. There were no operative 
deaths in sixty-one cases of benign tumors and 
only nine deaths (4.7 per cent) in 190 oper- 
ations for malignant tumors. 

22. The results of the operative treatment 
of malignant tumors are rather disappointing 
from the standpoint of curability and longevity 
despite the fact that accurate and careful 
follow-up studies were available in only 109 
operative cases and that in many of these 
cases the patients were not followed up for 
sufficiently long periods to warrant definite 
conclusions. In the group of seventy-one 
patients reported living after operation only 
ten patients survived more than five years. 
In the group of thirty-eight patients who sur- 
vived operation but eventually succumbed, 
thirty-five were dead before three years had 
elapsed. 

23. The best results in the malignant group 
from a curative and longevity standpoint were 
obtained in those patients treated with one- 
stage nephroureterectomy and partial nephrec- 
tomy. The incidence of recurrence of tumor 
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in the ureter and bladder was also lowest in 
this same group. 

24. In view of the malignant potentialities 
of benign urothelial tumors and the tendency 
of malignant urothelial tumors to recur or 
multiply, every patient with a benign or malig- 
nant papillary tumor of the ureter (or of the 
bladder or renal pelvis) should be impressed 
with the absolute necessity of returning for 
periodic re-examination (including cystoscopy) 
for the remainder of his life, i.e., at least every 
three months for the first two years and every 
six months thereafter. 
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CASE REPORTS 


Oncocytic Cell Adenoma of the Parotid 
Gland 


ETHELDRED L. SCHAFER, M.D., MICHEL GRUET, M.D.* AND A. S. JACKSON, M.D., 
Madison, Wisconsin 


From the Departments of Pathology and Surgery, Jackson 
Clinic, Madison, Wisconsin. 

NcocyTic cell adenomas of the salivary 
O glands are rare but distinct histologic 
tumors. A review of the literature reveals six- 
teen well documented cases. Much confusion 
still exists regarding the nature of salivary 
gland tumors, but as the oncocytic cell ade- 
noma is quite distinct, it should be readily 
recognized. Believing that greater familiarity 
with the characteristics of this tumor will result 
in an increased incidence of its recognition, we 
are reporting a case and briefly reviewing the 
literature. 


CASE REPORT 


A fifty-six year old woman was admitted to 
the Jackson Clinic in August, 1953, because 
of a small tumor of the left parotid gland. The 
lesion was visible as a firm, spheric mass, 
approximately 2 cm. in diameter, under the 
angle of the jaw. It was firm and non-tender 
and could barely be moved over the subjacent 
tissue to which it seemed to be attached. There 
was no evidence of facial nerve involvement 
and no lymph nodes were palpably enlarged. 
Routine physical examination showed mild 
hypertension, without signs or symptoms of 
cardiac decompensation. A clinical diagnosis 
was made of a mixed tumor of the left parotid 
gland. 

On August 10, 1953, the tumor was removed 
under local anesthesia. A transverse incision 
under the angle of the jaw disclosed a well en- 
capsulated, lobulated tumor, deeply embedded 
in the parotid gland. It was possible by careful 
excision to remove the entire tumor without 
damage to the seventh nerve. The gross speci- 
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men was a bosselated, firm, ovoid mass measur- 
ing 3.0 by 2.5 by 1.5 cm. surrounded by a thin 
capsule which had been previously torn at one 
point. The cut surfaces were white, tinged with 
pink, lobulated and slightly bulging. Micro- 
scopic examination revealed a solid tumor 
composed of uniform cells arranged in cords 
and columns separated by narrow septa form- 
ing an alveolated pattern. The individual cells 
were large and round or polygonal with eosino- 
philic, finely granular cytoplasm. Their nuclei 
were small, round or oval and contained fine 
chromatin material. (Fig. 1.) Fragments of 
salivary gland accompanied by a scanty lym- 
phoid infiltrate were present in the outer por- 
tion of the capsule, and several cross sections 
of a normal duct were noted in the connective 
tissue septa dividing the tumor into lobules. No 
mitotic figures were found in the sections 
examined, and there was no evidence of capsu- 
lar or venous invasion. The cells of the tumor 
fit the description of oncocytes (or onkocytes) 
given by Schaffer! and Hamperl.?? 

Deep radiotherapy was ordered after a pre- 
liminary report of adenocarcinoma of the 
parotid gland was made, and the patient re- 
ceived 3,000 r in a sequence of ten treatments. 
The diagnosis was revised to oncocytoma, 
benign, when another pathologist (E. L. S.) 
reviewed the sections and recalled having seen 
a section of a similar tumor in a seminar dis- 
cussed by Willis in 1949.T 


+ This was the case of a fifty-eight year old man sub- 
mitted by Dr. Robert S. Haukohl, Evangelical Deacon- 
ess Hospital, Milwaukee, Wisconsin, to the Tumor 
Seminar of Wisconsin Society of Pathologists, Decem- 
ber 10, 1949, Milwaukee, with Rupert A. Willis as 
moderator. 


= Ad 
ot 
4 
, 
4 
~ 
: 
= 


ats 


Fic. 1. Photomicrograph of oncocytic adenoma showing characteristic cells 
forming a solid tumor and presenting an alveolated pattern (original magni- 


fication X 350). 


THE NATURE OF ONCOCYTIC CELLS 


The characteristic large, eosinophilic cell 
known as the oncocyte, or onkocyte, was first 
described by Schaffer,! but Hamperl?:* made 
the first complete study of them and originated 
the term of onkocyte from a Greek word 
meaning become bigger.’ Since oncocytes 
are not peculiar to the parotid gland but can 
be found in various epithelia, they represent a 
cytologic entity. Their general characteristics 
are given in the following resumé: They appear 
as large, usually well outlined cells, spherical 
or polyhedral, depending on the pressure ex- 
erted upon each other. Hematoxylin-eosin 
stain produces a bright acidophilic coloration 
of the cytoplasm which is finely granular. The 
nucleus is small, regular in shape, round and 
vesicular, or at times the nucleus may be 
pyknotic, hence the name “pyknocyte”’ given 
to the cell by Zimmerman.‘ Usually the cells 
have a single nucleus, and on rare occasions 
they may contain two nuclei or a_ bilobed 
nucleus. Mitotic figures are unusual, but have 
been observed in some cases.6 Hamperl** be- 
lieves that they propagate by amitotic division. 

According to Hamperl,® additional informa- 
tion about the cells may be gained from special 
stains. Masson’s trichrome stain shows greenish 


red granules in the cytoplasm; in some cells 
these are interspersed with golden yellow 
granules which may represent degenerative 
changes.’ Mallory’s aniline blue stains the 
granules purplish blue. Feyrter* believes the 
“inclusion stain” for metachromasia is specific. 
With this method, a few drops of 1 per cent 
thionine or cresyl violet solution in 0.5 per cent 
aqueous tartaric acid is placed on a thin sec- 
tion, obtained by frozen section, and a cover 
glass is added and sealed. The oncocytes’ prop- 
erty of staining with the inclusion stain is 
apparently due to certain lipids which they 
contain.® Since they are metachromatic, the 
oncocytes are easily identified by this method. 
Meza-Chavez> was unable to demonstrate 
glycogen or mucin in these cells. 

Oncocytes may be interspersed between 
normal parenchymal cells in normal glands. 
They have been found in the thyroid and para- 
thyroid glands, the salivary glands, the anterior 
and posterior lobe and the stalk of the hy- 
pophysis, the pancreas, the liver, the esophagus 
and stomach, the pharynx, trachea,?* and also 
in the bronchus,® the uterine tubes and testis,” 
and in the wall of the lacrimal sac."*"! 

It is noteworthy that oncocytes are found 
in individuals of the older age group. That 
observation originally made by Hamperl* was 
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confirmed by Meza-Chavez,® who studied 100 
normal parotid glands and found oncocytes 
only in subjects over forty-nine years of age. 
Oxyphilic cells have been found in the para- 
thyroid of a seven year old patient and they 
appear quite regularly in these glands in late 
childhood, but this seems to be the exception. 
Among the reported cases there are oncocytic 
adenomas of the pancreas,'* several of the 
anterior lobe, posterior lobe and stalk of the 
pituitary,’ the bronchus,’ the adrenal and renal 
cortex,!4 and the wall of the lacrimal sac.'°:!! 
Hamperl suggested that the Hiirthle cell 
tumors of the thyroid and the eosinophilic 
tumors of the parathyroids should be regarded 
as oncocytic cell adenomas. Oncocytic cells 
have been found as the epithelial component 
of the papillary cystadenoma lymphomatosum. 
Hamperl* found a cyst of the larynx lined with 
oncocytic cells. 

Various names have been assigned to the 
acidophilic cells of different organs by authors 
who did not recognize the existence of com- 
parable cells in other epithelia. Thus, those 
of the parathyroids are known as oxyphilic 
cells of Welsh, those of the thyroid have been 
called Hiirthle cells by some authors and 
Askanazy cells by others, and those in the 
salivary glands have been referred to as acido- 
philic, eosinophilic or oxyphilic cells as well 
as oncocytes. Ewing" referred to oncocytes as 
“‘Hiirthle cells,” a name which prevails in 
American literature, but Hamperl,® an author- 
ity in this field, has claimed that this concept 
is incorrect. “Hiirthle cells” were described by 
Nonidez" as the interfollicular (parafollicular) 
cells of the dog. They have their own character- 
istics (different from oncocytes) and a neoplasm 
arising from the interfollicular cells has never 
been proved, contrary to a report by Bakay*® 
in 1948. Similarly, the origin of the so-called 
Hiirthle cells has been misunderstood by 
authors who have considered them separately 
in each organ and not as similar cells regardless 
of origin. Eisenberg and Wallerstein’ and 
Getzowa” thought that “Hiirthle cells” arose 
from the parathyroid because of their re- 
semblance to the oxyphilic cells of that organ. 

Hamperl’s hypothesis® seems far more logical. 
He considered that “the onkocytes are always 
the products of a transformation of the paren- 
chymal cells of their respective organs.” He 
noted a transition from thyroid adenomas, 
containing scattered oncocytes, to adenomas 
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composed entirely of them. He claimed that 
this transformation can also be seen in carci- 
nomas. Early in 1935 Clute and Warren?! said: 
“The similarity between these cells (oncocytes) 
and certain of the changes in thyroid cells most 
frequently encountered in involution following 
primary hyperplasia, led us to follow Ewing 
and the others in considering this tumor [a so- 
called Hiirthle cell carcinoma] as a true thyroid 
carcinoma rather than as of parathyroid origin, 
as suggested by Eisenberg and others. While 
admittedly the cells resemble the oxyphil cells 
of the parathyroid, they appear to resemble 
even more closely the acidophilic phase occa- 
sionally encountered in the thyroid epithelium 
itself.” 

Wilensky and Kaufman”? regarded Hiirthle 
cells as representing a conversion of the histo- 
logic appearance from that of the more usual 
type of adenocarcinoma to the Hiirthle cell 
type. Harris?’ pointed out the transition from 
normal cells of a duct to oncocytic cells in an 
oncocytic cell adenoma of the parotid gland. 
Recently Meza-Chavez® called attention to 
various stages of transformation from normal 
parotid epithelium into oxyphilic granular cells 
in his study of oxyphilic cell adenomas of the 
parotid gland. This article is well docu- 
mented with excellent photomicrographs. Some 
authors?*-% claim that oncocytic cells are ductal 
in origin, but the previously mentioned photo- 
micrographs clearly show that acinous cells 
may undergo oncocytic transformation. 

The significance of these changes in mor- 
phology is not well understood. To Hamperl® 
oncocytes represented a “peculiar degener- 
ation.”’ Others®”? have regarded these changes 
as a stage in further differentiation or in an 
aging process. Meza-Chavez’ reported granular 
eosinophilic material in the duct of an oxyphilic 
cell adenoma of the parotid gland and con- 
cluded that oncocytes are “able to secrete, or 
at least to extrude, part of their cytoplasmic 
content.” Jaffé thought of the change as “‘a 
progressive cellular differentiation peculiar to 
senescence.” The generally accepted hypothesis 
is that the advancing age of the cell produces 
a change in the staining reaction and size of 
the 


REPORTED CASES OF ONCOCYTIC CELL ADENOMA 
OF THE SALIVARY GLAND 


Only a few well documented cases of onco- 
cytic cell adenoma of the salivary glands have 
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been reported. We have been able to find six- 
teen acceptable cases in the literature. Each 
tumor was considered benign, but recently 
Buxton, Maxwell and French” have described 
an acidophilic-celled carcinoma of the parotid 
gland. 

Ackerman,’ in a review of the literature in 
1943, found seven cases which he regarded as 
being oncocytomas (oncocytic cell adenomas) 
and he added one, making a total of eight cases. 
The cases that he accepted as being well docu- 
mented and characteristic of oncocytoma were 
those of Gruenfeld and Jorstad,24 McFarland,” 
Steinhardt,2? Ahlbom,*° Skorpil’s Case tv,” 
and Stéhr and Risak (two cases).*! The latter 
authors called one of their two cases a “tubular 
adenoma.” All tumors occurred in individuals 
of an advanced age; the youngest was fifty-six, 
the oldest eighty-five. There were no follow-up 
studies in two cases, the tumor recurred in two 
instances, and in none was the tumor con- 
sidered malignant. 

A few years after Ackerman’s report, 
Stump” made a detailed study of oncocytic 
adenomas, and after a critical review of the 
literature he deleted the two cases of Stéhr and 
Risak and added four cases*?-* and one of his 
own, making a total of eleven acceptable cases. 
Hiickel** had reported three cases, only one 
of which (Case 1) was accepted by Stump; 
McFarland’s second case* was considered as 
one “in view of the wide experience of this 
author”’ in spite of the fact that it was reported 
without microscopic description. One of Blair 
and Olch’s two cases** was accepted because 
it had been examined by Gruenfeld and Jorstad 
and found identical to their case. Case vin of 
Lloyd’s paper*? on salivary adenoma and 
adenolymphoma was an oncocytic adenoma 
of the parotid gland. 

In 1949 Meza-Chavez* reported five addi- 
tional cases of oxyphilic cell adenoma. (He used 
the term, oxyphilic granular cell, in preference 
to oncocyte.) His work referred to some of the 
earlier cases*23—25.28,30,32 which he considered as 
belonging to this group. He regarded Hiickel’s 
Case 1,** one case reported by Blair and Olch,** 
McFarland’s second case,* and a case reported 
by Duplay* as probable examples of oxyphilic 
adenomas, but he rejected the two reported 
by Stéhr and Risak (as did Stump), one re- 
ported by Steinhardt and one by Franssen.*” 
A case reported by Harris?* in 1936 was in- 
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cluded in Meza-Chavez’ series but was absent 
from the reports of Ackerman’ and Stump." 

Christopherson®* reported a case of oncocy- 
toma in 1949, but he described small carti- 
laginous foci around the periphery of the tumor. 
Such mesenchymal elements are thought to be 
unusual in true oncocytic adenomas, and 
there is a question in the authors’ minds if 
this were not a mixed tumor in which the epi- 
thelial component had undergone oncocytic 
transformation. 

Reference to six additional cases regarded as 
oncocytic cell adenomas of the parotid was 
found, but none of these was described in 
detail. In 1951 Kirklin, MacDonald, Harring- 
ton and New*® reported three such cases in a 
review of 717 cases of parotid tumors. Two 
years later Buxton, Maxwell and French” in- 
cluded three cases in their series of epithelial 
tumors of the parotid gland. The latter paper 
is accompanied by an excellent colored photo- 
micrograph which shows the main features of 
the “‘acidophilic-celled”” adenoma. Since the 
cases published by Meza-Chavez were from 
the files of the University of Michigan, it seems 
possible that the three cases referred to in the 
article by Buxton et al.” of the same insti- 
tution may have been included in the original 
article. The article of Buxton and his group 
also referred to nine cases of “acidophilic gland- 
celled”’ carcinomas but these are not described. 


CLINICOPATHOLOGIC FEATURES 


A summary of the reported cases indicates 
that oncocytic cell adenomas occur in both 
sexes with equal frequency. All cases in which 
age is specified belong to the older age group, 
with the exception of Meza-Chavez’ fifth case 
in which the patient was thirty-two years old. 
These tumors are encountered infrequently; 
Kirklin et al,*® found three among 717 parotid 
tumors. Buxton and his group” found three 
cases in a series of 227 epithelial neoplasms of 
this gland. Rawson et al., in a review of 160 
tumors of the salivary glands, found no 
oncocytic cell adenomas, but mention was 
made of foci of oncocytic cell transformation 
in mixed tumors of the parotid gland. One of 
us (A. S. J.), who has had thirty-five years’ 
experience in dealing with cases confined 
chiefly to tumors and cysts of the neck and 
face, has never before seen this particular 
tumor. All reported cases except one, possibly 
two (if Duplay’s case is accepted), have been 
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located in the parotid gland. The exception was 
an oncocytic cell adenoma arising in the sali- 
vary gland tissue of the hard palate.* The 
tumor reported by Duplay was located in the 
submaxillary gland.* 

The clinical appearance of these tumors is 
that of a benign tumor indistinguishable from 
the common mixed tumors. They are firm, 
small nodules usually under 3 to 4 cm. in 
maximum diameter. Attachment to the skin, 
pain and facial palsy have not been reported. 
Exploration of the regional lymph nodes has 
not yielded evidence of metastases. Recur- 
rences, when excised and examined, were exact 
replicas of the original growth. In some in- 
stances the tumor had been present for more 
than ten years before removal and had re- 
mained without change during that time. Until 
recently it was thought that oncocytic cell 
transformation was a sign of benignancy, but 
Buxton and his associates have shown that 
such an affirmation can be highly criticized. 
Although they offered no proof that the 
‘‘acidophilic-celled carcinoma” arises from 
the corresponding adenoma, they believed 
that the three cases of many years’ standing 
favor this possibility. 

Oncocytic cell adenomas do not have suffi- 
cient semeiologic characteristics to distinguish 
them from simple mixed tumors. The recog- 
nition of these tumors rests with the pathol- 
ogist. Macroscopic examination reveals an 
encapsulated, solid, white or pale pinkish gray 
tumor. Cut surfaces may be faintly lobulated 
and bulging. The typical eosinophilic cells, on 
histologic examination, are arranged in cords 
or alveolated masses, or in a tubular or acinous 
pattern. Both arrangements may be present 
in the same tumor. Ducts are infrequent, often 
dilated and sometimes contain a granular 
eosinophilic substance. Arterioles and capillaries 
are present, but the extravagant circulation 
of a cancerous tumor is lacking. Lympho- 
cytic infiltration and hemorrhagic and degen- 
erative areas have been described. Noteworthy 
are the foci of oncocytic cell hyperplasia which 
may be seen in the normal tissue surrounding 
the adenoma. These are of practical impor- 
tance since it is from these foci that new 
adenomas may arise after removal of the main 
tumor and account for the so-called recur- 
rences which have been reported. 

Brief attention should be called to several 
other types of salivary gland adenomas to 
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avoid confusion. Godwin and Colvin‘! appar- 
ently described a case of serous cell adenoma 
which they stated was different from oncocytic 
cell adenoma, but they failed to identify it 
further. Buxton and his group” gave a clear 
description of these adenomas as differentiated 
from the “acidophilic-celled’’ adenoma. ‘‘Un- 
like the acidophilic-celled adenoma, the cyto- 
plasm of these cells has an affinity for the basic 
dye, hematoxylin. Small amounts of mucin 
are present in dilated spaces . . . ’’ Another 
tumor which must not be confused with the 
adenoma is that enigmatic tumor, papillary 
cystadenoma lymphatosum (Warthin’s tumor). 
Although the epithelial component of these 
tumors may at times be formed by eosinophilic 
cells, they represent a distinct entity and 
should be classified separately. 

The treatment of oncocytic cell adenomas is 
surgical excision. McFarland® applied radium 
but it did not eradicate the tumor. Most 
authors advise adequate local excision. Follow- 
ing removal, recurrences have been observed 
in some instances. McFarland’s first case re- 
curred after twelve years. Many regard these 
recurrences as arising from additional foci of 
oncocytic cells. If cases of recurrence prove 
numerous, wide excision of the gland might 
be the best treatment. Postsurgical irradiation 
has been administered twice (Harris’ and 
authors’ cases); in both instances no recur- 
rence has been noticed, but these observations 
are too limited and the time in the latter case 
too short (two years) to warrant any conclu- 
sions about this mode of therapy. The problem 
of possible malignant degeneration arises from 
Buxton’s observations. Although such a possi- 
bility has not been proved, it must never be 
overlooked and the tumor should be entirely 
excised. 


TERMINOLOGY 


We hesitate to enter the controversy regard- 
ing the name that should be applied to these 
tumors, but we wish to defend our position in 
referring to them as oncocytic cell adenomas. 
We have no special quarrel with the term, 
“oxyphilic granular cell adenomas” used by 
Meza-Chavez, but it has no distinct advantage 
over other descriptive terms such as acidophilic 
or eosinophilic granular-celled adenoma, which 
have also been applied to these tumors. The 
term, pyknocytoma, suggested by Harris does 
not seem appropriate for the obvious reason 
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that the cells are not pyknotic. The afore- 
mentioned terms, with the exception of pykno- 
cytoma, were proposed after the term oncocy- 
toma or oncocytic cell adenoma had _ already 
been used by Gruenfeld and Jorstad,?4 Skorpil™ 
and Ackerman.’ These descriptive terms merely 
add to the profusion of names being applied to 
this tumor. Meza-Chavez argued that the 
Greek word from which oncology and other 
words pertaining to tumor are derived gives 
an entirely different connotation to the word 
oncocyte than the impression of large size 
which Hamperl?* tried to convey with this 
word. As a matter of fact, the Greek word from 
which Hamperl derived the term merely meant 
large size or bulkiness. With this interpreta- 
tion in mind, the word oncocyte (or onkocyte) 
should be acceptable, and a tumor made up of 
these cells would logically be an oncocytic cell 
adenoma. 

Stump” suggests applying the term ‘‘onko- 
cytic adenoma” to tumors made up of “onko- 
cytes” regardless of site, such as, “‘onkocytic 
adenoma of parotid gland,” “‘onkocytic ade- 
noma of thyroid.”” Others object to the term 
“oncocytoma” or ‘“onkocytoma” on _ the 
grounds that it was first applied to an entirely 
different tumor by Jaffé™ in 1932, and accord- 
ing to priority this name should be reserved 
for the adenolymphoma (Warthin’s tumor) 
which has undergone oncocytic transformation. 
In this respect, confusion does exist regarding 
the term oncocytoma, or oncocytic cell ade- 
noma. A request for literature and references 
on oncocytic cell adenoma from a large medical 
library brought twelve to fifteen articles, at 
least three-quarters of which were on adeno- 
lymphomas or papillary cystadenoma lympho- 
matosum without any reference to oncocytes 
or oncocytic cells. Most investigators do not 
recognize the terms as being synonymous, and 
Jaffé himself interpreted his case as aberrant 
salivary gland within a lymph node, stating, 
“The lymphatic tissue is not an essential part 
of the tumor, but apparently the remnant of 
a lymph node.” If this view is accepted, then 
the term “oncocytoma” or ‘“‘oncocytic cell 
adenoma”’ is applicable to any tumor com- 
posed of oncocytes. 


SUMMARY 


Because of the rarity of salivary gland onco- 
cytic cell adenomas and the danger that this 
tumor may be mistaken for other entities of 
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the salivary gland of a more serious import, 
we have reported this single case and briefly 
reviewed the salient features as presented in 
the literature. 

The oncocytic adenoma reported in this 
article brings the total of acceptable authentic 
cases to seventeen. It is possible that additional 
cases are masquerading under other names 
and have been overlooked, and that even a 
larger number have not been reported. 

We have presented arguments favoring the 
use of the term “‘oncocytic cell adenoma” for 
tumors composed of oncocytic cells. 
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From the Departments of Pathology and Surgery, Roger 
Williams General Hospital, Providence, Rhode Island. 


NE does not think of mixed tumors of the 
O parotid gland as tumors that are prone 
to metastasize; this type of tumor usually be- 
comes a surgical problem because of repeated 
local recurrences. Nevertheless, several cases 
have been reported wherein salivary gland 
tumors have metastasized widely. 

Mulligan! reviewed the literature and found 
reports of metastases to the pleura, petrous 
portion of the temporal bone, lungs, cervical 
lymph nodes, liver, kidneys, pelvic peritoneum, 
ovaries, dura mater, bronchial lymph nodes, 
manubrium sterni, right seventh rib, right hip 
joint, femur, pubis, tracheal lymph nodes, 
retroperitoneal lymph nodes, clavicle, adrenals, 
leptomeninges, spleen, left diaphragmatic leaf, 
skull bones, left temporal lobe of the cerebrum, 
gallbladder, subcutaneous tissue, omentum and 
retroperitoneal tissue. He presented a case of 
his own in which a cancerous mixed tumor of 
the parotid metastasized to the pleura, lungs, 
liver, kidneys, ribs and lumbar vertebrae. The 
author also analyzed twenty other cases of his 
own in which metastases were present in the 
lungs, pleura, liver, bones, lymph nodes and 
spleen. 

Perrin? presented a review of the literature as 
well as a case of his own. He observed a thirty- 
five year old white man who had a mixed tumor 
of the right parotid gland with eventual metas- 
tases to the lungs, liver and retroperitoneal 
tissue. 

Macintyre? recorded a case of salivary gland 
mucoepidermoid carcinoma in a forty-six year 
old Negro woman. At autopsy metastases were 
found in all ribs, in the perilaryngeal lymph 
nodes, pericardium, myocardium, omentum, 
mesentery, liver and left adrenal gland. 

In view of these facts concerning observed 
widespread metastases of malignant salivary 
gland tumors, we believe that the following 
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Malignant Mixed Tumor of the Parotid 
Gland with a Rare Metastasis 


LeRoy W. FALKINBURG, M.D. AND JAMES H. FaGAn, m.p., Providence, Rhode Island 


case is worth reporting for three reasons: First, 
the tumor was unusually large and there was 
a history of duration of between twenty-five 
and thirty years. Second, histologic examina- 
tion demonstrated a marked variation in pat- 
tern, from the relatively benign so-called 
mixed tumor of the parotid to a picture of 
complete malignant anaplasia. Third, the 
tumor metastasized to the lungs and to the 
subcutaneous tissues of the tip of the left mid- 
dle finger; the latter metastasis is rare in any 
type of malignant tumor. 


CASE REPORT 


E. K., a sixty-eight year old woman, entered 
the Roger Williams General Hospital on May 
17, 1953, because of a huge pendulous mass on 
the right side of her face. This mass had been 
present for twenty-five to thirty years and had 
been painless until the time of admission. How- 
ever, throughout the years there had been a 
slow increase in size associated with slowly 
progressive facial paralysis. (Fig. 1.) 

Her family and past personal histories were 
irrelevant. About twenty-five to thirty years 
before she had noticed a slight swelling just 
anterior to and beneath her right ear. At this 
time surgical removal had been advised but the 
patient had refused. After many years of slow 
growth of the tumor, in view of increasing pain, 
skin necrosis and progressive facial paralysis, 
the patient decided to permit removal of the 
tumor. 

Physical examination showed a well devel- 
oped, well nourished elderly white woman 
resting easily in bed. A huge mass protruded 
from the right side of her face, head and neck. 
There was evidence of right-sided facial paraly- 
sis. Her lungs and heart were ‘normal on 
physical examination, as were the other organs 
and systems. 

Laboratory studies revealed 5.22 million 
erythrocytes per cubic millimeter, 6.2 thousand 
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Fic. 1. Patient with malignant mixed tumor of the 
parotid gland of twenty-five to thirty years’ duration. 


leukocytes per cubic millimeter and 14.7 gm. 
per cent of hemoglobin. The blood sugar was 
126 mg. per cent and the blood non-protein 
nitrogen was 40.5 mg. per cent. The thymol 
turbidity test showed less than 0.5 unit and 
the cephalin flocculation test was 1 plus in 
twenty-four hours and 1 plus in forty-eight 
hours 

X-ray studies revealed many nodules through- 
out both lungs and hilar regions; these nodules 
were regarded as metastatic in nature. Although 
the lesion was diagnosed as a malignant mixed 
tumor of the parotid gland and there was x-ray 
evidence of pulmonary metastasis, removal of 
this mass was considered justified in view of 
the increasing pain and skin necrosis. At oper- 
ation removal of the entire mass was not 
possible since tumor tissue had penetrated the 
fascial planes of the neck quite deeply with 
infiltration of the underlying structures. The 
patient’s reaction to the operation was satis- 
factory. The wound healed without compli- 
cation and during the remainder of her life there 
was no evidence of local recurrence. On June 
6th the patient was discharged as improved but 
the facial paralysis remained unchanged. 

Pathologic examination of the surgically re- 
moved specimen revealed a very large, irregu- 
larly nodular tumor mass measuring 15 by 14 
by 9 cm. and weighing about 900 gm. Approxi- 
mately one-half of the mass was covered with 
purplish white, congested, suffused skin. The 
nodules ranged in diameter from 1 to 8 cm. 
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and the tumor presented a mottled yellowish 
to pinkish white color. The tumor was cut 
with some difficulty and revealed a lobulated, 
purplish white cut surface with occasional 
small areas of cystic degeneration. One small 
nodule was seen, measuring 3 by 4 cm., which 
was made up of soft, whitish grey homogeneous 
tissue; a similar soft, pinkish white nodule 
measuring 4 by 3 by 2 cm. was found on the 
surface of the tumor. In addition, two light 
reddish brown nodular pieces of tissue were 
submitted separately, each measuring approxi- 
mately 5 by 5 by 2 cm. Upon section their cut 
surfaces varied from a rather soft, whitish, 
necrotic consistency to a firmer, more pink 
appearance. 

Microscopic study of the more solid areas 
showed a connective tissue and chondroid back- 
ground against which irregularly shaped masses 
and strands of cells were seen. These cells 
varied from spindle to polyhedral in shape. 
The cells appeared somewhat active and ex- 
hibited occasional mitoses. (Fig. 2.) 

All other sections revealed unquestionable 
malignancy. In one area dense, almost hyaline, 
and chronically inflamed connective tissue was 
invaded and infiltrated by strands of malignant 
cells which tended to form abortive stratified 
squamous epithelium, with numerous whorls 
and epithelial pearls. (Fig. 3.) 

Other sections showed large sheets and 
islands of more or less anaplastic, obviously 
malignant cells, in which one could detect here 
and there abortive attempts at cornification. 
(Fig. 4.) The individual cells exhibited all the 
usual stigmas of malignancy to an advanced 
degree. Numerous mitoses were present, many 
of which were atypical. Many tumor giant cells 
were observed with large, bizarre, hyper- 
chromatic nuclei. In many fields necrosis was 
a prominent feature and the surviving tumor 
cells were arranged perithelially. A definitive 
diagnosis of malignant mixed tumor of the 
parotid gland was made. 

The patient was readmitted to the Roger 
Williams General Hospital on October toth 
because of pain and swelling in her left middle 
finger. About six weeks previously her left 
middle finger had become swollen and painful. 
The nail sloughed off and the pain and swelling 
increased. 

Physical examination on admission revealed 
a swollen left middle finger, the distal portion 
of which, particularly the palmar surface, was 
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ES Fic. 2. Masses and strands of tumor cells are set in a chondroid matrix. This pattern is relatively benign. 
ae Fic. 3. Masses of malignant cells which exhibit an abortive stratified squamous pattern, invade connective 


P23 . tissue. Fic. 4. There is almost complete anaplasia of the tumor cells. Fic. 5. Anaplastic metastatic tumor 
na cells invade end of finger. 


taken up by a soft, fungating, mottled, pur- highly anaplastic invasive growth made up of 
plish, reddish yellow growth. There was still sheets and interwoven groups of large obviously 
q pronounced right-sided facial paralysis. malignant cells. Mitoses were very frequent 

X-ray of the finger disclosed a distal soft | with many abnormal forms. There was con- 
tissue swelling without bone destruction or siderable hemorrhage and necrosis. This lesion 
periosteal reaction. Laboratory studies were corresponded in its histologic pattern (Fig. 5) 


not contributory. to the original malignant parotid tumor and 
The distal phalanx of the middle finger was __ was considered to be a metastasis of this tumor. 
amputated and submitted for pathologic ex- The patient was discharged as improved on 


amination. This specimen measured 4.5 by October 1oth and died approximately one year 
3 by 2 cm. The distal portion of the specimen, __ later. There was no autopsy. 


particularly the palmar portion, was taken up 
an by a soft, fungating, mottled, purplish red SUMMARY 
. growth measuring 3 by 3 by 4 cm. The finger- 
< nail was absent. Section through the mass re- A case is presented of malignant mixed 


e vealed soft, easily cut pinkish white tissue, tumor of the parotid gland. This case showed 
: grossly very suggestive of malignancy. Frozen _ the following interesting features: (1) the ex- 
section indicated infiltration with obviously — traordinary duration and size of the primary 
malignant cells occurring in strands and sheets. | tumor; (2) histologic pleomorphism of the 

Definitive sections disclosed stratified squa- parotid tumor, ranging from the relatively 
mous epithelium, beneath which there was a __ benign pattern of the so-called “mixed tumor” 
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Solitary Renal Cyst Containing Free Stones 
Simulating Cholelithiasis 


D. Rees JENSEN, M.D., New York, New York 


From the Surgical Service, Knickerbocker Hospital, 
New York, New York. 

OLITARY renal cyst is an uncommon patho- 

logic entity. The presence of free stones 
within one of these cysts is a rare condition. 
This pathologic finding is in contradistinction to 
the multiple small retention cysts of chronic 
nephritis and polycystic kidney. One of the 
earliest reports was that of Fabricius Hildanus? 
who described but did not differentiate them 
from polycystic kidney. In 1876 Laveran’ 
made a distinction between single renal cyst 
and polycystic kidney. Kretschmer,® in 1920, 
collected ninety-nine cases from the literature 
and added one of his own. Simkow,"! in a fur- 
ther study, collected 315 cases, and Gutierrez’ 
reported ten cases and discussed the subject 
in detail. 

Young" stated that of 12,500 urologic cases 
at the Brady Institute not one of solitary 
renal cyst was found. However, according to 
pathologists, small cysts are encountered fairly 
commonly during postmortem examinations. 

The cause of the condition is incompletely 
understood. Several theories are extant, none 
fully explaining this unusual pathologic find- 
ing. The theory that the cyst has its origin in 
an embryonic arrest has adherents. Blocking 
of the tubules with salts and other debris 
following localized inflammation is considered 
the basis by many for their development. 
Hepler‘ was able to produce them in rabbits 
after fulguration of the collecting tubules and 
arterial ligation of the area. They may occur 
at any position in the kidney and are some- 
times bilateral. Since the patients reported 
have been between the ages of seventeen and 
seventy years, it is presumptive evidence at 
least that the condition is acquired as the 
result of pathologic processes of adult life. 

Four varieties have been recognized and 
these have been outlined by Quinby’ as follows: 
(1) the simple cyst, thin-walled within the 
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parenchyma and with no anatomic relationship 
to the kidney pelvis; (2), the cyst or cysts lie 
within the renal parenchyma, compressing it, 
and communicate with the renal pelvis; (3), 
this variety lies outside the kidney but com- 
municates with the kidney pelvis, a modifica- 
tion of, but not a true, hydronephrosis; (4), the 
hemorrhagic group are those with hemorrhage 
within the cyst. 

The wall of the cyst has been described as 
consisting of the fibrous capsule of the kidney, 
connective tissue, atrophic glomeruli and 
uriniferous tubules. The inner layer may be 
either pavement or cuboidal epithelium, or 
transitional type as in the case detailed herein. 
The contents are serous fluid or blood. When 
the latter is present, it is the hemorrhagic 
variety already mentioned. Calcareous deposits 
in the wall have been reported by Kirwin,*® 
Allen! and Rudstroem." Free stones within the 
cavity of the cyst without calcification in the 
wall is illustrated by Lowsley and Kirwin.* 
Allen! also shows one illustration with cal- 
careous deposits within the cyst cavity. 


CASE REPORT 


The following case is reported in detail 
because of the rarity of the condition and the 
diagnostic problem involved. 

A fifty-four year old Chinese man was ad- 
mitted on December 23, 1953, with the chief 
complaint of pain and swelling in the right 
knee of three weeks’ duration. He also had had 
frequency and nocturia for several months. 
Three weeks prior to admission he had injured 
his knee. He continued to be active but the 
knee became increasingly swollen and tender 
and crutches were necessary. Except for frac- 
tured legs in 1947 and swollen legs in 1952, his 
past history was unremarkable. 

On physical examination his temperature 
was 100.8°F. Moderate jaundice of the scleras 
was present and the right knee was swollen 
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Fic. 1. X-ray of abdomen: “Multiple biliary calculi 
in the right upper abdomen.” 


Fic. 2. Gallbladder series: “The gall bladder is normal 
in size, shape, position, density and motility. A pre- 
viously noted cluster of six well delineated small 
calcified densities is located outside, medially and 
posteriorly to the visualized gall bladder. Whether 
calcified periduodenal lymph nodes or small gall 
stones in a secondary gall bladder or in a cholecysto- 
or cholangiocele remains undetermined.” 


and tender. Other physical findings were 
within normal limits. 

Laboratory findings revealed the following. 
The hemoglobin was 8.2 gm. with 3,000,000 red 
blood cells and 8,600 leukocytes. The sedimen- 
tation rate was 144, serum bilirubin 1.2, the 
alkaline phosphatase 8.2, and the cephalin 
flocculation negative. Further studies revealed 
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Fic. 3. Intravenous pyelogram: “This shows normal 
visualization of the urinary tract including the ureters 
and bladder. 


the thymol turbidity to be 0.1, the A/G ratio 
3.4 and 2.7, and the non-protein nitrogen 25. 
Urinalysis revealed a trace of bile and the cul- 
ture grew Streptococcus hemolyticus. 

X-ray of the right knee revealed moderate 
osteoarthritis with no evidence of fracture. A 
flat x-ray plate of the abdomen was reported 
as “‘multiple biliary calculi in the right upper 
abdomen.” (Fig. 1.) 

The knee was aspirated with recovery of a 
small amount of yellow fluid; 100,000 units of 
penicillin were instilled into the joint. Culture 
of aspiration revealed S. hemolyticus. The 
knee was aspirated three subsequent times 
with injections of penicillin. Subsequent cul- 
tures were negative for any growth. Mean- 
while the patient received sulfisoxazole orally 
daily. During the three weeks of treatment 
various additional studies were made. The 
gallbladder series revealed: ‘“‘the gall bladder 
is normal in size, shape, position, density and 
motility. A previously noted cluster of six 
well delineated small calcified densities is 
located outside, medially and posteriorly to 
the visualized gall bladder. Whether calcified 
periduodenal lymph nodes or small gallstones 
in a secondary gall bladder or in a cholecysto- or 
cholangiocele remains undetermined.” (Fig. 2.) 
An intravenous pyelogram revealed the follow- 
ing: “‘This shows normal visualization of the 
urinary tract including the ureters and blad- 
der.” (Fig. 3.) 

On January 22, 1954, the patient was sub- 
mitted to surgery with a diagnosis of biliary 
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Fic. 4. Artist’s interpretation of the operative find- 
ings, with site of the lesion and stones within the 
solitary renal cyst. 


disease with a possible double gallbladder, one 
containing calculi. A right subcostal incision 
was made. The liver was found to be normal. 
The gallbladder was normal in size; its wall 
was moderately thickened, it emptied easily 
and no stones were palpated. The biliary duct 
system appeared unremarkable. There were 
no calcified periduodenal lymph nodes. The 
possibility of an intrahepatic second gall- 
bladder was seriously considered. Further pal- 
pation of the right subhepatic area and right 
colic gutter elicited a small, hard, movable 
object retroperitoneally. Accordingly, the he- 
patic flexure was mobilized downward, the 
duodenum medially, and the parietal peri- 
toneum over the kidney was incised. At this 
point a cystic mass at the upper pole of the 
kidney presented. Within the cyst were the 
stones previously seen by x-ray. The cyst was 
unroofed and six brown, very hard facetted 
stones were removed. The cyst cavity con- 
tained about 4 cc. of slightly opaque yellow 
fluid with no odor. A culture was taken, with 
no growth. No connection with the kidney 
pelvis was found. The cyst wall was excised 
flush with the renal parenchyma. Bleeding 
was moderate but adequately controlled. Be- 
cause of the evidence of biliary obstruction on 
admission, the gallbladder was removed, and 
the common duct opened and explored, with 


Fic. 5. Photograph of the stones removed and the 
wall of the cyst. 


- no stones found. A T-tube was left in situ. The 


abdominal incision was closed and a stab 
wound for drainage was made in the right 
flank. (Figs. 4 and 5.) The recovery was 
smooth and without complications. Postopera- 
tive x-rays revealed no residual shadows sug- 
gestive of stones. 

Analysis of stones revealed the following: 
“They are shiny, brown smooth calculi; hard 
to grind, no nucleus. Composed of calcium 
oxalate, calcium phosphate and urates.”’ 

A microscopic section of the cyst wall gave 
this data: “‘Greatly altered renal parenchyma 
lined on its internal aspect by transitional 
epithelium. Both focal and diffuse lymphocytic 
aggregations are present in the subepithelial 
tissue. The cyst wall is of variable thickness 
and is largely fibrous in nature. In it are seen 
cystically-dilated tubules containing acidophilic 
secretion resembling colloid. Variably sized 
vessels are present showing disuse atrophy and 
there is extensive interstitial scarring; no 
glomeruli can be identified. The lesion is un- 
questionably of pelvic origin.” (Fig. 6.) 


SYMPTOMS 


When the cysts are small there are no signs 
or symptoms which are diagnostic. When large 
and situated at the upper pole of the right 
kidney, a mass may be palpated. If infection is 
present, there is tenderness in addition to the 
mass. This combination closely simulates 
disease of the gallbladder. Pain may be present 
in the upper abdomen, or posteriorly toward 
the back. In about one-third of the cases 
cystitis is present; in another third, chills and 
fever are evident. Quinby described a patient 
who was acutely ill; the diagnosis was per- 
forated gallbladder and an emergency opera- 
tion was performed. A right upper abdominal 
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Fic. 6. Photomicrograph of the cyst wall: “Greatly altered renal parenchyma 
lined on its internal aspect by transitional epithelium. Both focal and diffuse 
lymphocytic aggregations are present in the subepithelial tissue. The cyst 
wall is largely fibrous in nature. In it are seen cystically dilated tubules con- 
taining acidophilic secretion resembling colloid. Vessels are present showing 


disuse atrophy and there is extensive interstitial scarring. No glomeruli can 
be identified.” 


incision was made and no pathologic disorder 
of the biliary system was found. A mass was 
present retroperitoneally. Drainage of a large 
infected solitary cyst of the upper pole of the 
right kidney was carried out posteriorly. 

In over 50 per cent of the cases the pyelo- 
gram shows deformity. Hematuria may be 
present, but the urinalysis is usually normal. 
Actually the symptoms are referable to the 
location and size of the tumor, its pressure 
effects, its connection with the kidney pelvis, 
or the presence of hemorrhage or infection. 
While the diagnosis can usually be made by 
urologic study, the uncommon case so closely 
simulates biliary disease that it becomes 
necessary to resort to surgery for final diagnosis. 


TREATMENT 


If the lesion is incidentally found, is small 
and symptomless, no treatment is indicated. 
Whether definitive treatment is necessary de- 
pends upon the size and location of the cyst 
or cysts, and the presence of infection or hemor- 
rhage. In most instances unroofing and drain- 
age are adequate measures. According to most 
authorities, nephrectomy is seldom considered 
necessary. When there is interference with 
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normal function and destruction of the renal 
parenchyma, nephrectomy may be the proce- 
dure of choice. Conservative measures, how- 
ever, are the first consideration. 


SUMMARY 


1. Solitary cyst of the kidney with free 
stones Is discussed. 

2. Present concepts as to the etiology are 
mentioned. 

3. Symptoms and signs simulating disease 
of the gallbladder and cholelithiasis are 
emphasized. 

4. The accepted form of treatment is 
outlined. 
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Acute Gangrenous Cholecystitis 
Secondary to Trauma 


ELMER HoFFMAN, M.D., Baltimore, Maryland 


5 pow and its effects on all parts of the 
body have been studied both clinically 
and experimentally. The literature contains 
many types of conditions of the gallbladder 
occurring as a result of trauma (i.e., lacerations, 
bullet wounds, perforation and enucleation). 
However, as far as can be seen, acute gangre- 
nous cholecystitis secondary to trauma has never 
been reported. 

Traumatic cholecystitis was reported by 
Ireneus.! McBride’s? text mentions trauma as 
a cause of acute cholecystitis. These are the 
only two recorded cases of acute cholecystitis 
due to trauma. The subject of this report is a 
seventy-eight year old man with no previous 
history of biliary difficulty. 


CASE REPORT 


N. G., a seventy-eight year old white man’ 
was struck by an automobile on April 13, 1954. 
The patient was never unconscious. The family 
history was non-contributory. The past history 
revealed that the patient had had a ten-year 
period of sinus trouble; approximately ten 
years before the present admission the patient 
had had typhoid fever with pneumonia. Sys- 
temic review showed no abnormalities. 

Physical examination revealed an oriented, 
coherent and cooperative white man who 
looked his stated age. There was a 5 inch 
laceration over the vertex of the skull extending 
through the galea to the bone. There were 
multiple contusions and abrasions over the 
entire body. The eyes, ears, nose and throat 
were normal. There was a 1 cm., flat hyper- 
keratotic area with raised, rolled edges at the 
mid-portion of the right nasolabial fold. The 
neck was supple. There was no thyroid en- 
largement. The heart was enlarged to the left 
but had normal rate and rhythm. The blood 
pressure in both arms was 110/70 mm. Hg. 
The lungs were clear to percussion and ausculta- 
tion. Abdominal examination revealed no 
tenderness, spasm, rigidity, masses, fluid wave 
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or shifting dullness. There was no rebound or 
costovertebral angle tenderness. There was 
tenderness over both rami of both pubic bones 
and over the inferior rami of the right ischium. 
The scrotum was ecchymotic but both testicles 
were normal to palpation. Rectal examination 
revealed tremendous spasm but no blood on 
the finger. There was gross deformity of 
the left tibia and fibula with tenderness and 
ecchymosis. 

The admission diagnoses were as follows: 
(1) laceration of the galea aponeurotica, (2) 
fractures of the pelvis, left tibia and left fibula, 
(3) multiple contusions and abrasions, and 
(4) basal cell carcinoma of the face. The 
laceration was repaired. A cast was applied for 
the fractures of the tibia and fibula, and the 
patient was placed at bedrest. About eighteen 
hours after the accident the patient began to 
complain of epigastric pain and vomited. 
Electrocardiographic tracings showed evidence 
of what might be an acute anterolateral infarc- 
tion. The patient seemed to respond to medical 
therapy. However, he continued to complain 
of epigastric fullness and pain. On the sixth 
day after admission the patient complained 
of pain in the right upper quadrant. This sub- 
sided rapidly. On the ninth day after admission 
the scalp wound was dressed and all stitches 
were removed. On the next day there was an 
exacerbation of the epigastric pain with radia- 
tion to the right upper quadrant accompanied 
with nausea. On the eleventh day after admis- 
sion there was an increase in the pain along 
with distention, rebound tenderness and a 
positive Murphy sign. A mass was palpable in 
the region of the gallbladder extending approxi- 
mately 2 to 3 fingerbreadths below the costal 
margin in the mid-clavicular line. The white 
blood count was 22,850. Result of the van den 
Bergh test was 1.7/o (indirect/direct). The 
diagnosis was acute cholecystitis. Conservative 
measures (rest, antispasmodics, antibiotics, 
nothing by mouth) were tried. Twenty-four 
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hours later the patient’s condition was worse, 
with a white blood count of 40,000. Operation 
was performed because it was believed that 
perforation was imminent, far outweighing the 
risk of the patient’s coronary status. Under 
local anesthesia cholecystostomy was _per- 
formed through a subcostal incision. The gall- 
bladder was found to be markedly distended, 
thickened and edematous. There was a patchy 
gangrenous process involving most of the area 
of the fundus of the gallbladder. No calculi 
were present. Culture of the peritoneal fluid 
revealed colon-aerogenes. Culture of the gall- 
bladder contents yielded Aerobacter aerogenes 
but no evidence of typhoid bacillus. Biopsy 
taken of the wall revealed gangrene of the 
gallbladder. 

Postoperatively the patient did very well 
under maintenance digitalis, antibiotics, intra- 
venous fluids and blood. All tests showed im- 
provement. Jaundice disappeared. By the 
sixth postoperative day the patient’s tempera- 
ture was normal. Twenty days postoperatively 
open reduction of the tibia and fibula was per- 
formed. Twenty-three days after the chole- 
cystostomy the drainage tube was removed. 
Within two days biliary drainage had ceased. 
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The day before discharge the basal cell car- 
cinoma of the face was excised under local 
anesthesia. On the thirty-fifth day after 
admission the patient was discharged to a 
nursing home. 


COMMENTS 


One possible cause of disease in this case is 
that the cystic artery may have contained an 
arteriosclerotic plaque and the trauma may 
have caused subintimal hemorrhage and throm- 
bosis, thus leading to gangrene of the gall- 
bladder due to diminished blood supply. 
Another possibility is that the trauma pro- 
duced subserosal hemorrhage in the wall of 
the gallbladder with subsequent necrosis. The 
absence of a previous history, the absence of 
calculi and the onset of the disease immediately 
following trauma in a seventy-eight year old 
man would suggest that the first explanation is 
the more favorable one. 
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Traumatic Diaphragmatic Hernia’ 


CHARLES F. SCHNEIDER, M.D., Radford, Virginiat 


From the Veterans Administration Center, Biloxi, 
Mississippi. 
eee diaphragmatic hernias are being 
encountered with increasing frequency in 
consequence of highway and other violent 
accidents. Not uncommonly the trauma to the 
diaphragm may be initially overshadowed by 
severe concurrent injuries. The diaphragmatic 
hernia may then escape detection until some 
later date when visceral strangulation occurs. 
The converse is also true. A patient may 
present himself with symptoms of obstruction 
of the gastrointestinal tract; and unless care is 
taken to elicit a history of previous trauma, the 
diagnosis of diaphragmatic hernia may not be 
entertained. The two cases to be presented 
illustrate these pitfalls. 

The review of a large reported series?!" 
reveals that penetrating wounds are the most 
frequent etiologic factor, with stab and gun- 
shot wounds predominating. Shell fragment 
wounds are prevalent in wartime. Closed 
trauma due to thoracic contusion, or crushing 
abdominal injury, is becoming of greater im- 
portance as high-speed automobile accidents in- 
crease. A fall from a height rarely produces 
diaphragmatic injury. Inflammatory necrosis 
of the diaphragm secondary to a subdiaphrag- 
matic abscess or an intrathoracic drainage tube 
may be a cause of a ruptured diaphragm. 
Postoperative herniation following incision of 
the diaphragm has been reported.!! 

The embryology and anatomy of the dia- 
phragm are of significance in the congenital 
and acquired types of hernia, but are of little 
value in predicting the location of a traumatic 
defect which need not conform to the sites of 
potential weaknesses. Only about five per cent 
of traumatic diaphragmatic hernias occur on 
the right due to the splinting action of the 
adjacent liver but, when encountered, these 
right-sided defects are usually very large, 
allowing the liver and sometimes the colon to 
enter the right thoracic cavity. The left dia- 


phragm is involved in the great majority of 
cases and subsequent discussion will be limited 
to left-sided lesions only. 

Herniation does not always occur imme- 
diately after injury. Of the twenty-eight cases 
reported by Hughes et al.,'! hernias developed 
in twenty-three immediately after injury while 
in five cases it appeared at a later date. When 
the diaphragm is injured the ensuing events are 
unpredictable and dependent upon various 
factors which include the site and size of the 
defect, the relative position of the viscera, the 
interplay of positive and negative pressures, 
and subsequent stresses and strains. For this 
reason Carter et al.,* in a masterful presenta- 
tion of the subject, divided the symptomatology 
and diagnostic signs into three phases. First, 
that immediately following the accident; 
second, that of the interval; and third, the 
phase of obstruction and strangulation. During 
the first phase concomitant injuries may ob- 
scure that of the diaphragm which at the time 
may be relatively insignificant. This is espe- 
cially true in small penetrating wounds in 
which hemothorax or damaged thoracic and 
abdominal viscera predominate. The dia- 
phragmatic defect may then be plugged by 
omentum. This is a frequent occurrence and 
may prevent visceral herniation for the mo- 
ment; however, the stage is set for future 
trouble since the margins of the defect in the 
diaphragm are prevented from healing, render- 
ing the site vulnerable to future stresses. The 
closed or non-penetrating diaphragmatic in- 
jury results from a sudden compression of the 
thorax or abdomen producing a bursting force. 
The resulting rent is usually a large one, extend- 
ing radially from the region of the esophageal 
hiatus across the dome to the costal attach- 
ments. At times the costal fibers may even be 
torn away from the thoracic wall. Such a severe 
injury should be expected to produce a huge her- 
niation with immediate symptoms of respiratory 
and cardiac embarrassment, pain and shock.® 


*It is with regret that this article as it originally appeared in the December 1955 issue contained an error in 
continuity. We are therefore rerunning the article in its proper sequence. 
+ Present address: Hazard, Kentucky. 
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Upon physical examination, dullness or areas 
of tympany will be present over the left lower 
thorax and there may be a shifting of the 
mediastinum to the right. The distinctive 
physicial sgns listed by Gibson’ over twenty- 
five years ago are: (1) diminished excursions of 
the thorax; (2) impairment of resonance; (3) 
the absence of the Litten diaphragm phenom- 
enon; (4) adventitious sounds in the chest; (5) 
cardiac displacement and (6) circulatory col- 
lapse. Patients who recover from the acute 
injury may subsequently have few or no symp- 
toms if the diaphragmatic defect is occluded 
by omentum or by a solid viscus such as the 
spleen on the left or the liver on the right. The 
partial protrusion of a portion of stomach or a 
loop of bowel, as long as it remains unob- 
structed and its blood supply uncompromised, 
produces only mild symptoms of a varying 
nature. Thus, during the interval phase diagno- 
sis is seldom made except by persistent and 
exacting roentgenographic examinations. After 
a very variable period of time, which may be 
from one day to twenty-three years but is 
usually within the first two or three years of 
injury,* the phase of obstruction or strangula- 
tion is reached. This phase is almost always 
initiated by some relatively minor injury or 
episode causing increased intra-abdominal pres- 
sure. The onset is sudden with severe pain in 
the left hypochondrium or lower thorax. 
Radiation of pain to the neck and shoulders is 
especially suggestive of diaphragmatic involve- 
ment. When small or large bowel is obstructed, 
vomiting, progressive distention, hyperperistal- 
sis and obstipation develop. If the stomach 
alone is involved in the strangulation, excessive 
vomiting and hematemesis may be the only 
significant early symptoms. Recovery of bloody 
fluid by thoracentesis strongly suggests visceral 
strangulation. 

Roentgenographic findings depend upon the 
size and the components of the visceral hernia- 
tion and the amount of pleural fluid present. 
The routine upright films may show merely a 
picture resembling an abnormally elevated 
diaphragm or eventration.® On the other hand, 
with a large hernia extensive changes con- 
sisting of right mediastinal shift and a left 
thoracic cavity filled with abnormal densities 
and gas pockets (occasionally with distinct 
intestinal patterns) may be revealed. Studies 
with barium by mouth or by enema are 
frequently necessary to identify the viscera 
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displaced into the thorax, or the site of ob- 
struction. Associated hemothorax is to be antici- 
pated in both the initial phase after injury 
and when strangulation occurs. It may obscure 
the herniated structures, and films in both 
the upright and recumbent positions are essen- 
tial in arriving at a diagnosis. The differentia- 
tion of pyopneumothorax or pleural effusion 
may also have to be made, especially in late 
cases. 

The treatment of traumatic diaphragmatic 
hernia is surgical repair of the diaphragmatic 
defect. The transthoracic approach gives 
superior exposure but should be planned for 
conversion into a thoracoabdominal incision 
should this be necessary. Using this approach, 
concomitant intrathoracic trauma can be ade- 
quately dealt with in cases of fresh injury. 
When surgery is performed at a later date, 
adhesions intimately binding the omentum and 
herniated viscera to the margins of the defect 
or to the intrapleural structures can be well 
visualized and safely severed through a trans- 
thoracic approach. When strangulation is dis- 
covered the incision may be extended across the 
costal margin into the upper abdomen to 
afford adequate exposure for abdominal ex- 
ploration or indicated resection. Phrenic nerve 
crush not only facilitates the repair of the 
diaphragm but also minimizes recurrence in 
the postoperative period. This procedure can 
be performed through the thoracotomy without 
resorting to a secondary operation in the neck. 


CASE REPORTS 


Case 1. E. B., Jr., a thirty-one year old 
man, was admitted on December 16, 1953, to 
the Hospital of the Biloxi V. A. Center with 
abdominal pain, nausea and vomiting of 
forty-eight hours’ duration. He had been in 
excellent health until approximately 5 p.m. on 
December 14, 1953, when he stumbled while 
wheeling a heavy wheelbarrow filled with 
cement. He caught himself without falling 
but experienced a sharp pain in the left hypo- 
chondrium. This pain was constant, did not 
radiate and gradually increased in severity. 
Three hours after the onset he attempted to 
eat but this induced nausea and vomiting. 
Subsequently the pain persisted, and on the 
day of admission it became cramping and in- 
creasing abdominal distention was _ noted. 
Obstipation from the onset was not relieved 
by a cathartic or enemas. Frequent vomiting 
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Fic. 1. Case 1. Incarcerated loop of colon protruding through left diaphragmatic defect. 
Fic. 2. Same case. Distended colon proximal to obstructing herniation. 
Fic. 3. Same case. Minimal findings shortly after a knife wound of the left chest eighteen months previously. 


Fic. 4. Same case. Roentgenogram following reduction of the left hernia and repair of the defect. The left 
diaphragm is elevated due to phrenic nerve crush. 
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continued and not even water could be tol- 
erated. The pain was more severe upon lying 
down and partial relief was obtained in the 
upright position. At no time was pain referred 
to the shoulder. 

On admission the physical examination re- 
vealed an extremely well developed and well 
nourished young man who was cooperative and 
well oriented. He appeared acutely ill, anxious 
and complained of pain in the left upper ab- 
domen. The temperature was 37° c., pulse 80, 
respiration 20 and blood pressure 128/78. The 
entire physical examination was essentially 
within normal limits with the exception of 
exquisite tenderness in the left upper quadrant 
of the abdomen, splinting of the left thorax 
and a fullness in the epigastrium. There was 
no muscle spasm or rebound tenderness. Peri- 
staltic sounds were infrequent. Rectal exami- 
nation was negative except for the presence of 
internal hemorrhoids. 

The initial hemogram revealed a white blood 
count of 10,600 with 77 per cent neutrophils. 
The red blood count was 4,500,000 with 
14.3 gm. of hemoglobin. Urinalysis and the 
blood Kahn reaction were negative. A roent- 
genogram of the thorax taken in the upright 
position on admission (Fig. 1) was reported as 
follows: “There is an abnormality in the left 
base. The outer two-thirds of the left dia- 
phragm shows marked doming. A gas filled 
loop of the colon fills this area. The wall above 
the gas filled loop is rather thicker than that 
expected if this consisted entirely of the colonic 
wall. This domed area fuses into the diaphragm 
on the medial side in a wide obtuse angle. The 
general appearance is more that seen with 
congenital defect than of an acute herniation 
of the colon through a defect in the diaphragm.” 
Further roentgenographic views in the upright 
and supine positions revealed moderate gaseous 
distention of the transverse colon (Fig. 2) and 
small collections of gas and fluid in loops of small 
bowel in the right lower quadrant. 

Following these initial x-rays, a Cantor tube 
was inserted into the stomach and another 
roentgenogram was obtained. This revealed 
that the stomach was entirely within the 
abdominal cavity. Diagnosis of traumatic 
diaphragmatic hernia with an obstruction of 
the colon was suspected. The patient was given 
intravenous fluids, started on gastric suction 
and the left phrenic nerve was injected at a 
point just above the clavicle with 4 cc. of 
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I per cent xylocaine. This produced consider- 
able relief of pain and the patient fell asleep. 

On the following morning the patient again 
complained of pain. Further roentgenograms 
revealed that obstruction had not been relieved 
and there was increasing distention of the 
transverse colon and distal small bowel loops. 
At this time an old thoracic roentgenogram 
was discovered in the files under this patient’s 
name. Upon further questioning, the patient 
recalled and admitted having had a knife 
wound of the left chest eighteen months pre- 
viously. The knife had entered the left chest 
in the ninth interspace at the anterior axillary 
line, resulting in a wound which sucked and 
bubbled with respirations. He was taken to a 
small community hospital where he remained 
in bed for two days, receiving no specific treat- 
ment or diagnostic studies. He was then dis- 
charged and returned home. Pain in the left 
chest, especially with respiratory efforts, per- 
sisted for approximately one week. Two weeks 
after his injury he was seen in the admission 
department of this hospital. At that time he 
complained only of having had the stab wound 
but all his symptoms had subsided. A single 
postero-anterior roentgenogram of the thorax 
was made which was reported as showing 
“slight elevation but normal contour of the 
left diaphragm with slight pleural thickening 
and blunting of the left costophrenic angle.” 
(Fig. 3.) There appeared to be no reason for 
admission and he subsequently had no further 
difficulty for eighteen months. 

Re-examination of the patient in the light 
of this history revealed an almost imperceptible, 
2 cm. scar in the left ninth interspace along the 
anterior axillary line. He was then taken to 
the operating room and under endotracheal 
anesthesia the left thorax was entered through 
the bed of the tenth rib in order to avoid the 
area of the previous knife wound. Exposure 
was excellent, revealing a huge mass of omen- 
tum and a large distended loop of colon pro- 
truding through a circular, 5 cm. defect in the 
anterior portion of the left diaphragm. The 
omentum was densely adherent to the edges of 
the defect and a long, thick tongue of omentum 
extended upward and was firmly attached to 
the anterior thoracic wall immediately beneath 
the scar of the old knife wound. The adherent 
omentum was dissected free from the lateral 
edges of the defect and the diaphragm was 
opened widely. The phrenic nerve was then 
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crushed with a hemostat just above the dia- 
phragm. The incarcerated loop of colon, identi- 
fied as the splenic flexure, was somewhat dusky 
but rapidly assumed a normal color upon open- 
ing the thickened fibrotic edge of the dia- 
phragmatic defect. No other abnormality was 
found upon exploration of the upper abdominal 
organs through the opened diaphragm. The 
repair of the defect was accomplished by over- 
lapping the posterior and anterior leaves 
employing two rows of No. oo silk mattress 
sutures and a row of simple pleuralizing sutures 
at the edge. The chest cavity was irrigated 
with saline, the lung completely expanded and 
the chest tightly closed in layers with inter- 
rupted sutures of Nos. 00 and ooo silk. The 
patient received 1,000 cc. of whole blood during 
the procedure. 

Postoperatively, for twenty-four hours the 
patient was treated with constant gastric 
suction. He then began to expel gas by rectum 
and was started on a liquid diet which was 
rapidly graduated to a full diet. Penicillin 
and streptomycin were administered intra- 
muscularly. A low grade fever occurred during 
the first five postoperative days, but otherwise 
he had an uncomplicated course. Postoperative 
roentgenograms (Fig. 4) showed a high left 
diaphragm and a right basal atelectasis which 
cleared rapidly following forced coughing. 
A left diaphragmatic pleural reaction was noted 
during the first postoperative week, but this 
gradually cleared. He was subsequently dis- 
charged as well without further complication. 

Comment. This case illustrates many of the 
characteristic features following a penetrating 
diaphragmatic wound. The sequence of events 
is typical and in fact has a repetitious ring after 
reviewing case reports of similar injuries. 
The progressive nature of the lesion, the de- 
layed abrupt onset of symptoms and the 
propensity of the omentum for plugging abnor- 
mal openings is well demonstrated. 

Case ut. L. G., a twenty-eight year old 
hospital attendant, was admitted at 5 A.M. on 
October 3, 1952, by ambulance to the hospital 
of the Biloxi V. A. Center. Approximately two 
hours previously he suffered multiple con- 
tusions and fractures when the car he was 
driving collided with a large trailer truck. The 
patient admitted having had several drinks 
before the accident occurred. He was not 
rendered unconscious. 

Physical examination revealed an obese 
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youth who appeared to be in shock. He was 
pale and breathing rapidly. The blood pressure 
was 60/40, the pulse weak and rapid, and the 
respiratory rate 30 per minute. He responded to 
questioning and there was a strong odor of 
alcohol on his breath. The pupils were equal, 
reactive to light and accommodation, and there 
were no obvious neurologic defects. Many 
superficial abrasions and contusions were noted 
over the left chest and abdomen, together 
with tenderness over the lower left chest 
posteriorly in the region of the ninth to eleventh 
ribs. The chest excursions were equal bilaterally 
and auscultation revealed normal breath and 
heart sounds. The abdomen was soft and no 
definite tenderness could be elicited over the 
left upper abdomen. No surgical scars or 
abdominal hernia were present. There was a 
closed fracture of the mid-shaft of the left 
humerus and an open fracture of the left tibia 
and fibula at the junction of the lower and 
middle thirds. 

The patient voided voluntarily and the speci- 
men was essentially normal and free of blood 
cells. The hemogram revealed 3,700,000 red 
cells per cu. mm., a hemoglobin of 11.9 gm. 
per cent, 16,700 white cells with 91 per cent 
neutrophils and g per cent lymphocytes, and 
bleeding and coagulation times within normal 
limits. Because of the extensive injuries only a 
portable bedside roentgenogram of the thorax 
was obtained with the patient supine in the 
shock position. This was considered to be 
within normal limits for such an obese man. 
(Fig. 5.) 

Immediate treatment consisted of adminis- 
tration of 500 cc. of plasma followed by 500 cc. 
of compatible blood. The foot of the bed was 
raised on shock blocks and he was given 
codeine for pain and placed in an oxygen tent. 
The blood pressure gradually rose to 120/80 
but the pulse rate remained at 110. Six hours 
after admission the patient was taken to the 
operating room and the compound fracture of 
the left leg was débrided, reduced and fixed 
with a Lane plate and screws under general 
anesthesia of cyclopropane, oxygen and ether. 
A full plaster cast was applied. A hanging 
plaster cast was then applied to the left arm. 
The operative procedure was tolerated well 
with very little variation in blood pressure. A 
second unit of whole blood was administered 
during the operative procedure. After surgery 
was completed and the patient was beginning 
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Fic. 5. Case 11. Roentgenogram of chest with patient in a supine position shortly after injury. 


Fic. 6. Same case. Massive herniation of abdominal viscera into left thoracic cavity twenty-four 
hours later. Gas pocket lies within large bowel loop. 


to respond, a rapid pulse was noted and transi- 
tory cyanosis followed by flushing of the face 
was observed. He apparently responded to 
intratracheal suction and was removed to the 
recovery room. Five hours after surgery his 
blood pressure was recorded at 126/60 and 
the patient appeared to be progressing satis- 


factorily. Eight hours after surgery the pulse 
rate had increased to 128 and respirations to 
30; however, he slept soundly except when 
aroused and no other symptoms were noted. 
Sixteen hours after surgery progressive dyspnea 
was noted. At that time his temperature had 
leaped to 104°F. rectally, his pulse was 130, 


° 
Traumatic Diaphragmatic Hernia 
— 
AP — 
| 
295 
wes 


respirations 36, and blood pressure 150/90 mm. 
of mercury. He complained of left shoulder 
pain which was attributed to his fractured left 
humerus. He presented a picture of severe 
respiratory distress with diminished respira- 
tory excursions on the left side. There was, 
however, no intercostal retraction. Although 
the chest percussion note was considered 
resonant bilaterally, breath sounds were absent 
on the left side and the heart was displaced 
to the right. His abdomen appeared distended 
and no peristaltic sounds could be heard. His 
extreme obesity however, made examination 
difficult from the beginning. His red blood 
count had fallen to 3.9 million with a hemato- 
crit of 38. The urine was scanty, dark brown 
in color, and contained 2 + albumin, numerous 
red blood cells and a few granular casts and 
white blood cells. 

The patient was placed in an oxygen tent, 
blood transfusions were started and an emer- 
gency portable roentgenogram of the chest was 
obtained. This revealed complete opacity of 
the entire left lung field. A film of the chest was 
then obtained with the patient sitting upright. 
This showed the left hemothorax to be opaque 
except for two areas of radiolucence which 
remained constant in spite of different position- 
ing of the patient. (Fig. 6.) The possibility of 
massive herniation through the left diaphragm 
was suggested by one observer but in view of 
the “negative” admission chest film this 
diagnosis was considered unlikely. The con- 
sensus was that he had a pneumohemothorax, 
and thoracentesis was attempted. Initially 
no blood or air could be recovered. Later, 
another thoracentesis with much maneuvering 
of the needle was successful in obtaining 
350 cc. of fresh red blood which clotted rapidly. 
A Levin tube was passed into the stomach and 
a small amount of barium was injected into 
the tube. Roentgenograms showed the stomach 
in the left hemothorax and gas shadows in the 
left chest with the typical haustral markings 
of large bowel loops. Immediate surgery was 
advised but by this time the patient’s condition 
was precarious. Extreme respiratory embar- 
rassment developed in spite of oxygen therapy. 
Multiple blood transfusions failed to alter the 
hemoglobin or hematocrit values. Extreme 
shift of the mediastinum to the right was fol- 
lowed by rapidly developing pulmonary edema 
and the patient died at 3:05 p.m. on October 5, 
1952, fifty-eight hours after admission. 
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Postmortem examination was obtained with 
the following gross findings. There was blood 
in both thoracic cavities. The left thoracic 
cavity contained the entire omentum, stomach, 
transverse colon and spleen. These viscera 
were herniated through a wide open rent which 
began just to the left of the esophageal hiatus 
and extended to the lateral costal attachment 
of the diaphragm. The spleen was ruptured 
at its hilum and two lacerations were present 
on its anterior surface. The left lung was com- 
pressed, atelectatic and displaced high in the 
left thoracic cavity. There was extreme dis- 
placement of the mediastinum and a large 
hematoma, apparently arising from torn peri- 
esophageal veins, was present about the 
mediastinal structures. Blood extended into 
the right thoracic cavity through a tear in the 
right mediastinal pleura. The right lung was 
congested. No ribs were fractured. The peri- 
toneal cavity was filled with blood. Although 
minimal ecchymosis extended into the left 
perirenal fat, no injury was found in the kid- 
neys themselves. The fractures of the ex- 
tremities were noted. Complete examination 
and sections of the organs, including the brain, 
disclosed no other remarkable abnormality. 

Comment. In retrospect, the most unusual 
feature of this case was the initial roentgeno- 
graphic findings of a “‘normal” thorax. More 
remarkable, in view of the extensive diaphrag- 
matic defect found at necropsy, was the fact 
that this film had been obtained with the 
patient in a supine position with shock blocks 
under the foot of the bed. It is difficult to 
understand why herniation did not occur at 
that time if such a huge defect had been present. 
One can only assume that the lesion was at 
first incomplete and that subsequent stresses, 
especially during anesthesia, succeeded in com- 
pletely splitting the left diaphragm. 

Obesity, alcoholism and multiple fractures 
all conspired to mask the meaning of obvious 
clinical and laboratory findings. Nevertheless, 
all factors in the postoperative course pointed 
to continuing hemorrhage as well as cardiac 
and respiratory embarrassment. The wisdom 
of persisting in attempts to aspirate the thoracic 
cavity in face of an obscure condition is indeed 
questionable. Splenic rupture accompanying 
diaphragmatic hernia is very uncommon but 
has been reported.* This combination predicates 
a contusion as well as a compression type in- 
jury. In this case no rib fractures were present 
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in the left lower chest, a factor which often 
assists greatly in making the diagnosis of 
splenic rupture. 


SUMMARY AND CONCLUSIONS 


1. Traumatic diaphragmatic hernia is the 
type chiefly responsible for the complications 
of alimentary canal obstruction, strangulation 
and acute massive herniation. 

2. A brief review of the subject is presented 
with special emphasis placed upon the progres- 
sive pathologic processes which peculiarize 
this disease. 

3. The intracorporal events following dia- 
phragmatic injury are unpredictable. There 
may be a time lapse of hours to many years 
before the symptoms and signs of hernia appear. 

4. Cognizance of these characteristics will 
increase the index of suspicion and so facilitate 
earlier diagnosis of diaphragmatic hernia due 
to trauma. 

5. Two new cases, one resulting from a pene- 
trating wound and the other from a closed 
injury, are reported. 
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A Highly Fatal Type of Internal Hernia 


ALBERT WOLFSON, M.D., Denver, Colorado 


aoa patient who has had gastric surgery 
resulting in gastroen_erostomy has a 
potential hernia through which massive hernia- 
tion of small bowel can occur. 

Fortunately, herniation of small bowel after 
gastroenterostomy is not a common complica- 
tion. When it has occurred it has been fatal in 
most instances. It is interesting to note that 
in none of the cases reported has the diagnosis 
been made preoperatively. 


CASE REPORT 


A sixty-three year old man was admitted 
with the complaint of knife-like abdominal 
pain of five hours’ duration. 

He had been entirely well until he became 
acutely ill with generalized abdominal pain 
which was sharp and unremitting. He did not 
suffer from nausea, vomiting or diarrhea. 
Within one-half hour the pain became colicky, 
still generalized, but somewhat more severe in 
the lower abdomen. Self-induced vomiting 
offered only slight relief. 

Systemic review did not elicit any other 
significant complaints. The patient had been 
working and felt entirely well until the onset of 
this present illness. 

His past history revealed that he had had a 
perforated peptic ulcer twenty years previously 
which was treated surgically by simple closure. 


In 1948 he had had subtotal gastric resection 


with anterior anastomosis because of a per- 
sistent gastric ulcer. The ulcer was found to be 
benign. Since then he had been free of any 
gastrointestinal complaints. 

Physical examination revealed that the pa- 
tient was acutely ill. Significant findings were 
limited to the abdomen which was thin-walled 
and flat except for some slight distention in the 
lower portion. There was generalized tenderness 
to palpation, most severe in the lower ab- 
domen. There was no rigidity, rebound tender- 
ness, flank tenderness or masses. There was a 
small hernia in an upper abdominal incisional 
scar which was not tender and was free of any 
abdominal content. There was no dullness to 
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percussion, and auscultation revealed no peri- 
staltic activity. 

X-ray examination of the abdomen included 
an upright chest and a scout film. There was no 
free air under the diaphragm and no character- 
istic gas patte n. The white blood count was 
13,200 with a slight shift to the left. 

It was our belief that this case presented an 
acute surgical emergency. The preoperative 
diagnoses were as follows: (1) perforation of a 
marginal ulcer at the site of gastrojejunostomy; 
(2) high intestinal obstruction should be 
considered. 

Exploratory laparotomy was carried out 
within a few hours after admission. The opera- 
tive finding consisted of a massive herniation 
of ileum behind the gastrojejunostomy as 
illustrated in Figure 1. 

After the hernia was reduced, the circulation 
in the incarcerated bowel was immediately 
restored. The bowel appeared viable and in- 
tact throughout. The patient had a benign 
postoperative course. In the two years following 
surgery the patient has been free of gastro- 
intestinal complaints. 


COMMENTS 


Those defects forming hernial rings will un- 
doubtedly be an increasing cause of intestinal 
obstruction in future years due to the steadily 
growing number of patients having gastric 
surgery. 

Cannon and Weeks! have suggested a simple 
method for obliterating the formed defect in 
posterior gastroenterostomy. They believe that 
closure of this hernial ring is as important as 
the accepted practice of closing the rent in the 
transverse mesocolon in posterior gastroen- . 
terostomy. (Fig. 2.) Using No. 000 gastro- 
intestinal catgut and beginning at the lig- 
ament of Treitz, they suture the proximal 
loop of jejunum to the transverse mesocolon. 
Their experience with more than fifty cases 
has been without complications attributed to 
closure of this ring. 
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Fic. 1. Diagrammatic illustration showing the internal hernia. 
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Fic. 2. A method of closing the internal hernial ring in posterior gastroenteros- 


tomy. (Modified from Cannon, J. A. and Weeks, W. H.') 
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The only method we find in the literature 
that is designed to close the defect in an anterior 
gastrojejunostomy is reported by Stammers.? 
He suggests suturing the appendices epiploicae 
of the transverse colon to the efferent loop of 
gastroenterostomy. 


SUMMARY 


A case report of an uncommon and highly 
fatal type of internal hernia is presented. 
Several methods are reviewed which are 


designed to obliterate the internal hernial ring 
either as a prophylactive measure or following 
herniation. 
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M. Lanopry, M.p., Chattanooga, Tennessee 


From the Surgical Service of the Newell Hospital, Inc., 


hernia, because of their more protected 


Chattanooga, Tennessee. 


ERNIA resulting directly from non-pene- 

trating trauma to the abdominal wall is 
extremely rare. Watson® states that probably 
not more than one hernia in 10,000 is traumatic 
in origin, and Moorehead? writes that he never 
saw a case of genuine traumatic hernia due to 
a non-penetrating injury. A few cases may be 
found in the literature, each representing an 
individual case 

The following criteria have been suggested 
as essential for the diagnosis of a true trau- 
matic hernia:? (1) There must be immediate 
descent of the hernia following trauma. (2) 
There must be severe pain in the region of the 
injury. (3) There must be a certain degree of 
prostration. (4) Symptoms must be severe 
enough for the patient to call attention to it 
within twenty-four hours. (5) There must have 
been no hernia previous to the trauma. (6) 
There must be evidence that the trauma was 
adequate. In addition, Meade and Murray* 
believe that no preformed sac must be present. 
The peritoneum may or may not be intact, 
however, and the hernia may present beneath 
the skin or beneath one of the fascial layers of 
the abdominal wall. 

The rupture of the muscles and fascia of the 
abdominal wall may occur as a clean sharp 
tear, but there is always a certain amount of 
hemorrhage in the adjacent tissues. Usually, 
visible evidences of trauma such as abrasions 
and ecchymoses are present on the skin. 

Besides producing rupture of the abdominal 
wall, trauma may also damage the underlying 
viscera, and omentum, bowel or mesentery 
may be injured. Severe hemorrhage may occur, 
and devascularization of a segment of bowel 
result if important vessels are torn. Also, the 
bowel may become incarcerated or strangu- 
lated in the hernia if it is not repaired. Injury 
to the bladder is possible, but it is not likely 
that one of the solid viscera would be damaged 
by a non-penetrating injury that produced a 
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position. 

Exploration and repair of the hernia should 
be performed as soon as possible after the 
injury. Internal bleeding may require control 
and devitalized tissue may need resection. 
Concomitant injuries may demand attention 
before or after laparotomy, and each case 
must be handled according to the individual 
requirements. 


CASE REPORTS 


C. L., a fourteen year old boy, was admitted 
to Newell Hospital on June 6, 1953. He had 
been riding a motor bike which was struck by 
a truck. The handlebar was turned sharply, 
and the end thrust into the left lower quadrant 
of the abdomen. The boy was thrown to the 
pavement and injured his right wrist. He was 
brought to the hospital immediately. 

Examination revealed a well developed and 
nourished boy in acute distress. The blood 
pressure was 100/60, and the pulse 80 per 
minute. There was an obvious deformity of 
the right wrist. The abdomen presented an 
abrasion over the left anterior superior iliac 
spine and adjacent left lower quadrant. Ex- 
quisite tenderness was present over the lateral 
edge of the left rectus muscle below the 
umbilicus, and on coughing or straining, a dis- 
tinct bulge measuring 3 by 5 cm. was noted in 
this area. Further palpation readily demon- 
strated a defect here. The rest of the abdomen 
was soft, and normal peristalsis was present. 

The leukocytes numbered 12,750 per cu. 
mm., and 75 per cent were polymorphonuclears. 
The urine presented no abnormalities, and 
x-ray examination of the abdomen revealed 
no free air, distended loops or fluid levels. 
X-rays of the right wrist demonstrated an 
oblique fracture into the epiphysis with pos- 
terior and medial angulation. 

The wrist was splinted, analgesics and intra- 
venous fluids were administered, and the blood 
pressure and pulse were stabilized. General 
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anesthesia was administered and a longitudinal 
incision was made directly over the defect. 
On dividing Scarpa’s fascia, the peritoneum 
bulged into the wound through a rupture of the 
muscle layers at the linea semilunaris. This was 
about 4 inches in length with equal components 
above and below the semilunar fold of Douglas. 
A small amount of blood had extravasated into 
the adjacent tissues. The peritoneum was 
opened, and omentum and sigmoid colon were 
found projecting through the muscle layers. 
Although there was a hematoma in the sig- 
moid mesocolon, there was no active bleeding, 
the bowel was viable and thorough exploration 
revealed no other injuries. The layers of the 
abdominal wall were readily approximated 
with interrupted silk sutures. 

The fracture of the forearm was reduced and 
a short arm cast was applied. 

The patient made an uneventful recovery 
and was allowed to leave the hospital on the 
seventh postoperative day. The fracture healed 
well and in good position, and the abdominal 
wall has remained strong. 


COMMENTS 


The rare occurrence of a true traumatic 
hernia may be explained by the specific type 
of injury that produces this lesion. All cases 
reviewed and the present case exhibit one fea- 
ture in common. In each instance the hernia 
was produced by a sharp blow of a blunt object 
over a point of weakness or fixation of the 
abdominal wall. The object must strike with 
enough force and over a sufficiently small area 
to produce rupture of the muscle, and at the 
same time be dull enough not to break the 
skin. Previously reported cases have been 
produced by a plow handle, wagon tongue, 
wheelbarrow handle, and handlebars of a 
motorcycle or bike. All of these objects are 
blunt with a relatively small end. Larger ob- 
jects disperse their force over a greater area 
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so that rupture does not occur, while smaller 
objects striking with sufficient force tear the 
skin in addition to the muscles. All of the cases 
found in the literature have occurred in the 
inguinal regions or low abdomen, and the 
rupture has usually occurred adjacent to a 
point of fixation or at a point of weakness of 
the flat muscles. Thus, a set of rather unique 
circumstances appears to be necessary for the 
production of a true traumatic hernia due to a 
non-penetrating injury, and the lesion may be 
expected to remain a relatively infrequent one. 

Although a certain degree of shock occurs 
with a traumatic hernia, the real gravity of 
the injury is dependent upon the damage to 
the underlying viscera. Exploration should be 
performed promptly, and the hernia can be 
repaired easily by approximation of the severed 
tissues. 


SUMMARY 


1. True traumatic hernia due to a non- 
penetrating injury Is rare. 

2. Such a case is presented. The treatment of 
choice is prompt repair. Damage to underlying 
viscera determines the seriousness of the injury. 

3. The lesion probably will continue to be 
seen infrequently due to the exceptional cir- 
cumstances necessary for its production. 
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BOOK REVIEWS 


Human Limbs and Their Substitutes. By Paul E. 
Klopsteg, pH.p. and others. 844 pages, illustrated. 
New York, 1954. McGraw-Hill Book Company, Inc. 
Price $12.00. 

This splendid work is by thirty-two authors, 
specialists in their fields. It was prepared under 
the sponsorship of the Advisory Committee on 
Artificial Limbs, The National Academy of 
Sciences, and the National Research Council, 
in summary and correlation of a research pro- 
gram for the Department of Medicine and 
Surgery, U. S. Veterans Administration, and 
for the Office of the Surgeon General, Depart- 
ment of the Army. 

We know that science and technology have 
enabled man to increase the natural powers 
of his body. Compare the wooden stump leg 
with a modern prosthesis. The substitutes are 
the function of machines. This book reveals 
how scientists have extended that function 
by augmenting the powers of those whose 
bodies have been crippled by injury and 
disease. 

This book is the result of an eight-year 
study presenting conclusions of engineering 
and medical studies of the human extremities 
and application of the data to the design and 
fitting of artificial limbs, and to the care and 
training of amputees. It is a work which de- 
serves the highest praise. 


Diseases of the Liver. By Mitchell A. Spellberg, 
M.D. 646 pages, illustrated. New York, 1954. Grune & 
Stratton, Inc. Price $16.50. 

When we received this volume, our first 
thought was, “Why review a work intended 
only for medical physicians in a journal de- 
voted only to surgical problems’’? After 
reading the book it became our opinion that 
all physicians, no matter what their specialty, 
could read and reread this excellent work with 
great profit. Dr. Walter L. Palmer has written 
the Foreword, dated February, 1954. I can 
write no better review than to quote from 
Dr. Palmer’s evaluation: “The magnitude of 
our ignorance of the liver may be illustrated 
by the fact that it is the only organ in the body 
whose experimental removal causes death for 
reasons yet unknown. . . Perhaps it is not 
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surprising, therefore, that to many medical 
students and practitioners the liver is simply a 
large organ in the right upper abdomen, 
physiologically concerned with digestion and 
clinically troublesome because of the produc- 
tion of gall stones, distension of the capsule 
in heart failure, enlargement with metastatic 
neoplasm, and because of ascites or bleeding 
esophageal varices secondary to cirrhosis— 
beyond which the liver is a sort of no man’s 
land. . . It is fortunate indeed that Dr. Spell- 
berg has seen fit to assemble so beautifully in 
this volume such a mass of knowledge of the 
liver—its structure, function, and derangement 
in disease. The thoroughness of his work is 
evident from the fact that nothing seems to 
have been omitted. The bibliography of ap- 
proximately 2,400 references testifies to the 
exhaustiveness of the study. . . The therapy 
of hepatic disease is amply discussed with 
clear explanations of basic principles and 
reasons. . . The brief summaries in bold type 
at the end of each section will be greatly 
appreciated by those wishing to find or digest 
quickly the most important information on 
any one subject. . . It is a pleasure to con- 
gratulate Dr. Spellberg and to express appre- 
ciation for this splendid compilation of the 
existing knowledge of that most mysterious 
organ, the liver.” 

We agree with Dr. Palmer. Dr. Spellberg 
has written a splendid scientific work. 

Maxillofacial Anatomy. With Practical Applications. 
By Harry H. Shapiro, p.M.p. 392 pages with 314 illus- 
trations, 46 in color. Philadelphia, 1954. J. B. Lippin- 
cott Co. Price $12.00. 

After we had carefully read, and in parts 
reread, this work on maxillofacial anatomy, 
we turned to the Preface in which the author 
writes: 

“This book is specifically designed to suit 
the particular needs of students and _ prac- 
titioners of dentistry and medicine for prac- 
tical information on the morphologic, functional 
and roentgenologic anatomy of the face, the 
jaws and the associated structures of the head 
and the neck. In addition to the description of 
normal structure, a number of abnormal and 
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anomalous aspects of the anatomy are included 
and are discussed in relation to treatment. 

“Interest in the study of anatomy is height- 
ened, and the subject matter is better under- 
stood and retained when taught in relation to 
its usefulness in practice. For these reasons, 
and also because a working knowledge of the 
anatomy is of prime importance in practice, 
significant applications are woven into the text, 
exemplifying the need for a correlated study 
of the basic structures.” 

This quoted portion explains the book—a 
treatise on a special anatomic section. It has 
been written mainly for students and _ prac- 
titioners of dentistry, but interns, residents 
and surgeons also can peruse its pages with 
the assurance that they will add to their sum 
total of scientific knowledge. 

Amputations. By Leon Gillis, M.B.E., M.B., B.CH., 
D.L.O. 423 pages with 332 figures, some in color. New 
York, 1954. Grune & Stratton, Inc. Price $12.75. 

The reviewer believes that this book is a 
“must,” especially for the general surgeon who 
often is called upon to perform amputations. 
The trained and skilled limb surgeon who over 
the years has had experience with thousands 
of amputations naturally is the man to lead 
the way and offer the results of his experience 
to others. This the author has done. He has 
tried to apply the lessons he and other leaders 
in this field have learned. He outlines the con- 
ditions requiring operation and then discusses 
when, where and how to operate. The impor- 
tance of rehabilitation is stressed. This is 
followed by a consideration of the prosthesis 
and how the patient can be trained to use it. 
Until recent times manufacturers of artificial 
limbs have been supplying their products and 
recommending the type which in their experi- 
ence has been found most suitable; and 
although the surgeon has performed an ex- 
cellent operation, it has not always been 
capable of the best prosthetic results. Often 
reamputation has been in order or the patient 
has been sentenced to a life of invalidism. 
There is no reason to outline the scope of this 


work; suffice it to say the book covers the 
field in detail. It is beautifully done, well 
written and illustrated by a master tech- 
nician and surgeon. 


Surgery of the Small and Large Intestine. By 
Charles W. Mayo, M.p. 340 pages with 94 plates. 
Chicago, 1955. Year Book Publishers, Inc. Price $9.00. 

This is the latest of the publishers’ series 
under the imprint ‘““The Handbooks of Opera- 
tive Surgery.” It is written by a surgeon with 
a great clinical background and experience. 
The first chapter is devoted to the diet of the 
patient who is to be operated upon for various 
intestinal conditions. The postoperative diet 
in also considered in detail. Specimen diets 
are given. The technics of the various opera- 
tive procedures are presented in line drawings 
on the right hand page. (There are ninety-four 
plates, each of which contain up to six draw- 
ings.) The text description of these various 
stages in an operation fills the left hand page. 
Conscientiousness and lack of repetition are 
striking. This book will prove invaluable to 
the intern on a surgical service, to surgical 
residents and to young surgeons. It is a useful 
book in every way. 


Anatomy. Regional and Applied. By R. J. Last, 
M.B., B.S. (Adel.). 665 pages with 309 illustrations, 
many in color. Boston, 1954. Little, Brown & Company. 
Price $10.00. 

This book on anatomy has a new approach; 
its aim is the encouragement of the reader or 
student to understand and appreciate anatomy. 

The book after Section 1 which deals with 
tissues and structures, the nervous system, 
early embryology and anatomy of the child, 
goes on to deal with the upper limb, the lower 
limb, the thorax, the abdomen, the head and 
neck, and the central nervous system. 

New matter is published for the first time. 
The medical student, the surgeon and his 
residents and interns will find this book of the 
greatest value in their clinical work. The 
publishers have accomplished a splendid typo- 
graphic volume. 
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for INFILTRATION 
NERVE BLOCK 
TOPICAL ANESTHESIA 


Xylocaine is effective in low con- 
centrations and in small volumes. 
It should not be used in more 
than half the concentration nor- 
mally required of procaine for 
similar purposes. Because of the 
inherent potency of Xylocaine, 
depth and duration of anes- 
thesia are adequate in such 
concentrations. 


Supplied in concentrations of 0.5%, 
1% and 2% with’ epinephrine 
1:100,000 and without epinephrine. 
Dispensed 5 x 20 cc. and 5 x 50 ce. 
1% concentration without epine- 
phrine also dispensed in individu- 
ally cartoned 100 cc. vials. 


(Pronounced Xi lo‘cain) 


(Brand of lidocaine* hydrochloride) 


dependable 


all purpose 
local anesthetic 


ASTRA 


Wee 
XYLoOcaINe 


*U.S. Pat. No. 2,441,498 


Can. Pat. No. 


A562VM 
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503,645 


ASTRA PHARMACEUTICAL PRODUCTS, INC. 


Neponset St. Worcester, Mass., U.S.A. 


Also made and sold in Canada by 
Astra Pharmaceuticals (Canada) Ltd., 
Toronto, Ontario, Canada 
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Doc LOT, do you feel that your colleagues are miss- 


ing important new medical findings by not 


reading The American Journal of Surgery? 


Let us send them a complimentary copy— of 
course there is no obligation to you or your 
colleagues. Just fill out the coupon and mail 


it to us. 


Dr Dr 

Address. Address 

Dr Your Name 
Address Address. 


The American Journal of Surgery 


49 West 45th Street, - New York 36, New York 
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NEW YORK USA, 
SEE INSTRUCTIONS ON REVERSE S 


“For a product to be designated as ‘sterile’, the process for making 
it must assure sterility at all times.”? “Steam processing of petrola- 
tum gauze cannot be relied upon to produce a sterile product.”” 
The sterility of ‘Vaseline’ Petrolatum Gauze is assured by the 
unique process employed in its manufacture and is preserved by its 
packaging in properly sealed aluminum foil-envelopes. 
Available from your usual source of supply in strips of: 1” x 36”; 
3”x 36"; 6”x 36”; and 3”x 18”. 
References: 1. Gershenfeld, L., Am. JI. Pharm.: 126:112, 1954. 
ia 2. Yarlett, M. A., Gershenfeld, L., McClenahan, W. S.: Drug Standards 27:205, 1954. 


Vaseline ~~. ~ 
4 
--—s PROFESSIONAL PRODUCTS DIVISION, CHESEBROUGH MFG. CO., CONS’D, NEW YORK 4,N.Y. 
q VASELINE is the registered trade-mark of the Chesebrough Mfg. Co., Cons'd 
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vasopressor! 


aneffective & 
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‘Mephentermine Sulfate 


For hypotension* accompanying: 
Myocardial infarction 

Spinal anesthesia 

Thoracic surgery 

Obstetrics and gynecological surgery 
General surgery 

Serious. medical illness 


“Blood pressure responding to proper dosage of -mephentermine 
[WYAMINE] seemis to adjust to its natural level" 


Supplied; Vials of 1 and 10 cc. and 25 ampuls of 2 cc., representing 


15 mg. of WYAMINE base per cc. 
“Mot recommended for shuck:secondary to hemorrhage 


R-A., Davis, H.S,, Inman, C.E,, and LeLievre, R.E.:.Am. Pract. 
$:1004 (July) 1955 
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ROMILAR *Roche' is a new, non-narcotic 


cough specific, especially useful fol- 
lowing inhalation anesthesia. Ten mg 
equals 15 mg of codeine in cough-sup- 
pressant effect - yet Romilar® avoids 
central depression, nausea, anorexia 
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Because it offers four advantages 

in relieving pain: 

1. Prolonged analgesia (6 to 8 hours). 

2. Less constipation than with morphine. 

3. Can be given both orally and parenterally. 
4, Small dosage (2 to 3 mg). 

Levo-Dromoran® (brand of levorphan) "Roche! 


is a potent synthetic narcotic. 
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Published exclusively to help you 


meet the DIETARY 
PROBLEMS 


of your patients because— 


the TOTAL CARE of 
every patient includes NUTRITION 


Responsibility for management of the dietary _ 


for practical 
application of 
NEW advances in 
nutrition by 


OBSTETRICIAN 
PEDIATRICIAN 
INTERNIST 
SURGEON 
GERIATRICIAN 


problems of your patients rests upon you 
regardless of your specialty in medicine or 
surgery. THE AMERICAN JOURNAL OF CLINICAL 
NUTRITION is the only journal of its kind 
published exclusively in the interests of helping 
the family physician or specialist include nu- 
trition as part of the TOTAL Care of his patient. 
In this important journal—written authori- 
tatively—are data presented from the prac- 
tical aspect of helping you meet the nutritional 
needs of your patient under medical or surgical 
treatment. Keep yourself informed of the new 
advances in clinical nutrition by sending 
your subscription now for this practical and 


FAMILY PHYSICIAN 


THE AMERICAN JOURNAL 


permanently useful journal. 


OF CLINICAL NUTRITION 


Editor-in-Chief 
S. O. WAIFE, M.D., F.A.C.P., ASSOCIATE IN MEDICINE, INDIANA UNIV. MED. SCHOOL 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION 
49 W. 45th Street, New York 36, N. Y. 


Gentlemen: Kindly enter my subscription for 6 issues (one year) of 
THE AMERICAN JOURNAL OF CLINICAL NUTRITION AT $6.00* 


Zone State 


| 
SUBSCRIBE 
NOW! 
Use this | C lt enclose remittance 
handy coupon ome 
Address 
City 
| 


| 
Please bill me | 
| 
| 
| 
| 


*Canada, Central and South America $6.50; other foreign $7.00 
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Tie normal skin has an 
acid pH between 4 and 6. 
This acid mantle acts os 
a protective barrier, 


When the skin is washed 
with soap or detergents, 
or is exposed to chemi- 


cals, solvents, et cetera, 


the protective acid man- 
tle is removed, 


This exposes the un- 
protected skin to contact 
irritants and pathogenic 
organisms. {it results in a 
rise in the skin pH above 
7, provides a fertile field 
for development of harm- 
ful bacteria and fungi, 
and ey result in various 
types of dermatitis. 


Dome Acid Mantle returns 
the skin to its normal acid 
pH in a matter of seconds 
and holds it for hours. 
Both the creme and lotion 
gre greaseless, stainless. 


AVAILABLE—Acid Mantle Creme 
pH4.2 in 1 oz, tubes, 4 oz. and 


- 16 oz. jars. Acid Mantle Lotion 


pH4.5 in 4. 0z. squeeze bottles 
and 16 oz. bottles. 


Acid Mantle’ 


ingredient is oluesinut 
formulated base 


DOME CHEMICALS 


West 64th Street New Yor? 


THERE'S NO SUBSTITUTE FOR 


Acid Mantle® 


CREME or LOTION-DOME pH4.2 


CHEMICALS INC. 


(109 W.64 ST. NEW YORK 23, N.Y. Wa wy 
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Meat... 


and the Value of Fat in Nutrition 


Authorities in the field of nutrition no longer consider fat as an optional 
component of the diet. Evidence from the laboratory and bedside indi- 
cates that fat in small amounts may be looked upon as an obligatory con- 
stituent of a health-promoting diet.! 


The far-reaching value of fat in nutrition has been amply demon- 
strated in laboratory animals in its pronounced effect on growth, on 
pregnancy and lactation, on nitrogen-sparing action, on work capacity, 
on time of sexual maturity, on the period of survival during fasting, and 
on ability to combat external stresses.! 


Young animals fed a fat-free diet not only fail to grow normally, but 
develop hair and skin changes characteristic of ‘‘essential’’ fatty acid 
deficiency.? Fatty acids other than the “‘essential’”’ fatty acids also ap- 
pear to be necessary for optimal health. Animals fed ‘“‘essential’’ fatty 
acids but no others do not grow optimally. 


The value of fat in human nutrition was emphasized in a recent study? 
comprising 200 patients incapable of receiving adequate nourishment. 
For periods of 1 to 30 days, these patients were given supplementary fat 
alimentation by vein in the form of fat emulsion containing “‘essential’’ 
as well as other fatty acids. The result was typically a marked increase 
in weight and more positive nitrogen and potassium balances. 


Meat, recognized for its high content of biologically valuable protein, 
B vitamins, and essential minerals, provides, in addition, substantial 
amounts of nutritionally important fat. 


1. Deuel, H. J., Jr.: Newer Concepts of the Role of Fats and of the Essential Fatty Acids in the Diet, Food 
Res. 20:81 (Jan.-Feb.) 1955. 


2. Meng, H.C.: Preparation, Utilization, and Importance of Neutral Fat Emulsion in Intravenous Alimen- 
tation, in Najjar, V.A.: Fat Metabolism, Baltimore, The Johns Hopkins Press, 1954, pp. 69-92. 


The nutritional statements made in this advertise- 
ment have been reviewed and found consistent with 
current medical opinion by the Council on Foods 
and Nutrition of the American Medical Association. 


American Meat Institute 
Main Office, Chicago ... Members Throughout the United States 
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SUCCINYLSULFATHIAZOLE 


“most satisfactory’”’ sulfonamide for 


intestinal antisepsis 


tisk of local infections.? Notably nontoxic. Aids in mechanical preparation of G.I. tract. 


SULFASUXIDINE for smooth recovery from enteric surgery 


“Sterilization” of the bowel has become a part of preoper- 
ative and postoperative routine in surgery of the colon. 
The desired suppression of bacterial growth may be effec- 
tively achieved with SULFASUXIDINE. Limited systemic 
absorption’ insures maximum local effect, minimum in- 
cidence of toxicity. Healing “simulates primary tissue 
repair.” 

In acute and chronic colitis SULFASUXIDINE is also 
valuable.* SULFASUXIDINE is supplied as 0.5 Gm. tablets, 
and as a powder in %-lb. and 1-lb. bottles. Dosage is 0.25 
Gm. per kg. body weight per day. 


Also available: CREMOSUXIDINE®, a palatable suspen- 
sion “Sulfasuxidine” with pectin and kaolin, is supplied 
in 16 fl. oz. bottles. 


Philadelphia 1, Pa. ; 
DIVISION OF MERCK & CO., INc. ‘ 


References: 1. J.A.M.A. 153:1516, 1953. 2. M. Clin. North America 27:189, 1943. 3. Surgery 18:200, 1945. 4. N.N.R. 1954, p. 107. 
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PFIZER LABORATORIES 


Division, ‘Chas. Pfizer & 
Brooklyn 6, New York © 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—WINTER-SPRING, 1956 


SURGERY—Surgical Technic, Two Weeks, March 19, 


April 2 

Surgical Anatomy & Clinical Surgery, Two Weeks, 
March 5 

Surgery of Colon & Rectum, One Week, April 9, 
May 7 

General Surgery, Two Weeks, April 23 

Basic Principles in General Surgery, Two Weeks, 
April 9 

Gallbladder Surgery, Ten Hours, April 9 
Fractures & Traumatic Surgery, Two Weeks, 
March 12 

Varicose Veins, Ten Hours, March 19, April 30 


GYNECOLOGY—Office & Operative Gynecology, 


Two Weeks, March 12, April 16 
Vaginal Approach to Pelvic Surgery, One Week, 
March 5, April 30 


OBSTETRICS—General and Surgical Obstetrics, Two 


Weeks, March 26, May 7 


MEDICINE—Internal Medicine, Two Weeks, May 7 


Electrocardiography & Heart Disease, Two-Week 
Basic Course, March 12 

Gastroscopy, Forty-hour Course, March 19 
Dermatology, Two Weeks, May 7 


RADIOLOGY—Diagnostic X-Ray, Two Weeks, 


April 30 

Clinical Use of Radioactive Iodine, One Week, 
April 2 

Clinical Uses of Radioisotopes, Two Weeks, May 7 


PEDIATRICS—Intensive Review Course, Two 


Weeks, May 14 


Neurological Diseases: Cerebral Palsy, Two Weeks, 
June 18 


UROLOGY—Two-Week Course, April 16 


Cystoscopy, Ten Days, by appointment 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


SURGERY and 
ALLIED SUBJECTS 


A’ two months combined surgical course comprising general sur- 
gery, traumatic surgery, abdominal surgery, gastroenterology, 
proctology, gynecological surgery, urological surgery. Attendance 
at lectures, witnessing operations, examination of patients pre- 
operatively and post-operatively and follow-up in the wards post- 
operatively. Pathology, radiology, physical medicine, anesthesia. 
Cadaver demonstrations in surgical anatomy, thoracic surgery, 
proctology, orthopedics. Operative surgery and operative gyne- 
cology on the cadaver; attendance at departments and general 
conferences. 


EYE, EAR, NOSE and THROAT 


A three months combined full time refresher course consisting 
of attendance at clinics, witnessing operations, lectures, demon- 
stration of cases and cadaver demonstrations; operative eye, ear, 
nose and throat on the cadaver; clinical and cadaver demonstra- 
tions in bronchoscopy, laryngeal surgery and surgery for facial 
palsy; refraction; radiology; pathology, bacteriology and em- 
bryology; physiology; neuro-anatomy; anesthesiology; physical 
medicine; allergy, as applied to clinical practice. Examination of 
patients preoperatively and follow-up postoperatively in the 
wards and clinics. Attendance at departmental and general 
conferences. 


RADIOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 
insufflation and myelography. Discussions covering roentgen 
department management are also included. 


SURGICAL PATHOLOGY 


A systematic series of lectures is presented covering the lesions 
encountered in the practice of surgery. These are illustrated with 
fresh material from the operating room, gross specimens from the 
museum and kodachrome and microprojected slides. The latest 
advances in blood grouping and transfusion reactions; didactic 
procedures, such as frozen sections, surgical biopsies, sponge 
biopsies, and aspiration of body fluid and secretions, are outlined. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 
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For 
Comfort... 
Neatness . . 


For 


Support... 
Compression 


Bandage 


able Original 
. Molds and holds to any contour . . . Allows joint 
E-L-A-S-T-I-C motion . . . Provides firm support and controllable 
Adhesive compression . . . Does not slip. Assures the neatest, 


ELASTOPLAST 


most comfortable dressing in private and hospital 
practice. Available at your dealer in widths of 1, 2, 


214, 3, 4, 5 and 6 inches, 3 yards long (slack). 


* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 


LABORATORIES, INC. 


STAMFORD. CONN 


THESE 


make B-P CHLOROPHENYL 


containing HEXACHLOROPHINE (G-11*) 


the Solution of Choice for the Rapid Disinfection of Delicate Instruments 


Non-injurious to skin or tissue. 
Non-toxic, non-staining, and stable. 


Potently effective, even in the presence of soap. 


Non-corrosive to metallic instruments and keen cutting edges. for WARD 
Free from unpleasant or irritating odor. onan i 


Economical to use. 


$9909 9 


Compare the killing time of this 
superior bactericidal agent 


* Trademark of Sindar Corp. 


In choosing B-P CHLOROPHENYL, 


you avail yourself of a medium free 


Vegetative Bacteria | 50% Dried Blood | Without Blood from phenol (carbolic acid) or mercury 

Stoph aureus 15 min. 2 min. compounds... . one highly effective in 
its rapid destruction of commonly en- 

E. coli 15 min. 3 min. —: vegetative bacteria (except 
t illi). 

ubercle bacilli). See chart. 


Ask your dealer 
PARKER, WHITE & HEYL, INC., Danbury, Connecticut 


No. 300 B-P INSTRUMENT CONTAINER 
is suggested for your convenient 
and efficient use of BARD- 
PARKER CHLOROPHENYL. 
Holds up to 8” instruments. 
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convalescence 


PFIZER LABORATORIES 


Brooklyn 6, N.Y. 


Division, Chas. Pfizer & Co., Inc. 


Back Jssuces Wanted 


(MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 


the following issues: 


March 1952 January 1951 

April 1952 © January 1950 

May 1952 November 1, 1950 
Send to 


The American Journal of Surgery, Inc. 


49 West 45th Street New York 36, N. Y. 
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A NEW BINDER 


Keep your copies of AJS for 
finger-tip reference in this 
handsome orange fabricoid 
binder with gold lettering. 
Holds SIX journals per binder. 
Only $2.00 each, U.S.A., Canada 
and Mexico; $2.50 each else- 
where. (Sent postpaid in 
sturdy carton.) 


ORDER FORM 


The American Journal of Surgery, Inc. 
49 West 45th Street, New York 36, N. Y. 


Please send me the new Binder to The 
American Journal of Surgery for which I 
enclose $2.00 U.S.A., Canada and Mexico— 
$2.50 Foreign 


Name.... 


(New York City residents, add 3% sales tax) 


prescribe 


Tetracyn 


BRAND OF TETRACYCLINE 


Pfizer- discovered 

tetracycline, for 

broad-spectrum 

antibiotic activity, 

fortified with | 
water-soluble 
vitamins to meet 

the metabolic 

“‘stress’’ demands 

of fever and 

infection. 


Capsules 250 mg. 
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NOTES AND QUOTES 


Two doctors, Harold Lamport, Research 
Associate in Physiology at the Yale School of 
Medicine, and Herbert F. Newman, Attending 
Surgeon at Gouverneur Hospital in New York 
City, reported recently that they had developed 
an ultrasound technic in experiments on 
cadavers for using high frequency waves to 
break up urinary stones. | 

The report on their six-year study of various 
methods for drilling through and disrupting 
urinary stones appeared in a recent issue of the 
Yale Journal of Biology and Medicine. While 
some of the drilling methods they describe are 
promising, the best was the ultrasound drill 
applied by a technic successful in cadavers but 
not yet tested in human beings. 

This research opens up the possibility that 
stones which continue to block the urinary 
passages, even after the best efforts at removal 
by a urologist, can still be treated without 
surgery. If such stones can be harmlessly frag- 
mented in patients by the ultrasonic method 
developed in cadaver experiments, the small 
pieces of stone will be flushed out or passed in 
normal] urine excretion. i 


The attention of physician medical writers is 
called to the Mississippi Valley Medical Society 
Annual Essay Contest. Any subject of general 
medical or surgical interest including medical 
economics and education may be submitted, 
provided the paper is unpublished and is of 
interest and applicable value to general prac- 
titioners of medicine. Contributions are accepted 
only from physicians who are members of the 
American Medical Association and who are 
residents and citizens of the United States. 
Manuscripts must not exceed 5,000 words and 
should be submitted in five complete copies, in 
manuscript style. The winning essay will receive 
a cash price of $100.00, a gold medal and a 
certificate, as well as an invitation to address the 
annual meeting of the Mississippi Valley Medi- 
cal Society, which is held at the same time and 
place as the annual meeting of the American 
Medical Writers’ Association. (The 1956 meeting 
will be held at the Hotel Morrison in Chicago on 
September 26, 27 and 28.) The Society may also 
award certificates of merit to physicians whose 
essays rate second and third. Essays must be in 


the office of the Secretary of the M.V.M.S. not 


later than May 1, 1956. Winning essays are 
published each year in the January issue of the 
Mississippi Valley Medical Journal. Further 
details may be secured from the Mississippi 
Valley Medical Society, Dr. Harold Swanberg, 


Secretary, 209-224 W.C.U. Building, Quincy, 
Ill. 


THE AMERICAN SociETY OF MAXILLOFACIAL 
SURGEONS announces an Essay Contest for 
papers based on Clinical and Experimental Re- 
search in Maxillofacial Surgery. 

A first prize of $350.00 and a second prize of 
$200.00 is offered for suitable Essays. Any 
medical graduate is eligible to enter a paper, 
which must be between 2,000 and 4,000 words 
in length, and based on original work not pre- 
viously published. 

Closing date for submission of Essays is 
March 1, 1956. Further information can be 
obtained from the Secretary of the Society, 
Dr. John A. Drummond, 1414 Drummond 
Street, Montreal 25, Canada. The winning 
papers are to be read before the Annual Meet- 
ing of the American Society of Maxillofacial 
Surgeons to be held at the Jung Hotel, New 
Orleans, Louisiana, March 19 to 21, 1956. 


Veterans Administration announced it will add 
another area medical office to the six now in 
operation so as to provide more efficient super- 
vision of medical activities and thereby give more 
effective service to veterans. Columbus, Ohio, bas 
been selected as the site for the new area medical 
office, but the location and the opening date will 
be announced later. 

Dr. John G. Hood, present manager of the 
V. A. Hospital in the Bronx, New York City, 
bas been appointed Director of the new office. 
Dr. Hood bas been with V. A. since 1930. In 
addition to bis present position as manager of 
the Bronx hospital, be bas served as manager of 
V. A. hospitals in Richmond, Virginia, Atlanta, 
Georgia, and Perry Point, Maryland. 


AN exhibit of thirty original oil paintings in the 
unique series, ““A History of Pharmacy In 
Pictures,” was recently held at the Smith- 
sonian Institution. The showing was the first 
formal public display of the full color paintings 
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NOTES AND QUOTES 


in the East. Coincident with National Phar- 
macy Week, the exhibit was hosted on the 
opening day by the man who conceived and 
developed the series, George A. Bender of 
Parke, Davis & Company, and the artist, 
Robert A. Thom. 

The paintings were commissioned in 1951 by 
Parke, Davis as a tribute to the traditions of 
the pharmaceutical profession. They show 
dramatic highlights in the field of pharmacy 
from ‘‘Before The Dawn of History” to “A 
Revolution in Pharmaceutical Education.” 
This latter painting shows a University of 
Michigan classroom in about 1871, with Dr. 
Albert B. Prescott, pioneer in pharmaceutical 
education, addressing his class. 

Of interest locally is the twenty-seventh 
painting in the group which depicts the found- 
ing in 1852 of the American Pharmaceutical 
Association, now headquartered in Washington. 
An explanatory caption says that because of 
the need for intercommunication, educational 
and apprenticeship standards and quality con- 
trol of imported drugs, a convention of repre- 
sentative pharmacists was called to meeting 
in the Hall of the Philadelphia College of 
Pharmacy, just 103 years ago. 


The University of Texas M. D. Anderson Hos- 
pital and Tumor Institute announces that facili- 
ties and equipment for therapy and research in 
the field of malignant diseases are now provided 
for qualified applicants seeking training and 
research opportunities in oncology: 80,000 feet of 
space devoted to research, Clinics equipped to 
handle 100 new patients and 200 revisits daily, 
a Cobalt-60 Irradiator and Betatron, and radio- 
active isotope facilities. Fellowships and residen- 
cies are under the auspices of The University 
of Texas Postgraduate School of Medicine. 
Participation in fundamental cancer research 
under able guidance, as well as a broad program 
of education in the Texas Medical Center, is 
offered in the following divisions: Diagnostic 
Radiology, Therapeutic Radiology, Anatomic 
Pathology, Clinical Pathology, Experimental 
Pathology, Medicine, Experimental Medicine, 
Surgery, Experimental Surgery, Malignant Dis- 
eases (Rotating), Anesthesiology, Biochemistry, 
Pediatrics, Gynecology, Physics, and Neurologic 
Surgery. For further information and application 
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forms write to: Dr. Grant Taylor, Office of Educa- 
tion, The University of Texas M. D. Anderson 
Hospital and Tumor Institute, Texas Medical 
Center, Houston 25, Texas. 


For the first time in medical history Veterans 
Administration will make an extensive evalua- 
tion of mental patient care to determine what 
types of treatment and hospitals best promote 
the improvement or recovery of its psychiatric 
patients and the relative costs. 

V. A., which has one of the nation’s largest 
psychiatric patient loads under a single medical 
management, said the preliminary phases of 
the pioneering project have been started. 

The study will continue for five years, with 
probably fifteen of V. A.’s forty neuropsy- 
chiatric hospitals participating, according to 
Dr. Jesse F. Casey, Director of Psychiatry and 
Neurology Service. 

Dr. Casey said the information to be sought 
is not now available from any source. When it 
is completed, he said, it should go a long way 
toward establishing psychiatric care on a much 
higher level of effectiveness and thereby speed 
the recovery or improvement of psychiatric 
patients at the least possible cost. 


The average American today owes the last twenty- 
one years of bis life to medical science, and even 
greater achievements are in store if medical 
education is supported, the bospital, surgical and 
optical industry bas been informed. 

The nation’s dependence on the teaching and 
research programs of the eighty-one medical 
schools was outlined in detail in a new 6,000 
word analysis of the crisis in medical education 
made available by Mr. Charles H. Prange, 
President, Austenal Laboratories, Inc., and 
Chairman of the Hospital, Surgical and Optical 
Division of the National Fund for Medical 
Education. 

The study, entitled ‘‘Handbook for Medical 
Education,” points out that the schools need 
$10,000,000 additional annual income if they 
are to meet constantly mounting demands for 
more doctors and more research. Whether this 
country reaps the full medical benefits of atomic 
research may depend in part on corporation sup- 
port of the medical schools. 
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for your WORK, for your PLEASURE. 


you need the world’s tiniest precision 
¢amera—the fabulous FY? i 


$o tiny (1%4"x3%4"x 54"), you always carry it. 
so light (242 oz.), less than your keys. 
perfect candid pictures in black and white 
- and color. fast f/3.5 lens focuses as 
close as 8” and up to inf. all speeds from 
Y_ sec. up to 1/1000 sec. NO FLASH NEC- 
ESSARY FOR INSIDE SHOTS. USE IN OPER- 
ATING ROOM and for CASE HISTORIES. 
oe yields excellent large size prints. 
ox Ill-S with chain 

and leather case 343950 
for literature—write Dept. D 


KLING puoro corp. 
235 Fourth Avenue, New York 3, New York 


THE SURGEON’S MART 


ELASTIC, FRACTURED RIBS BELTS 
(Ladies type not illustrated) 


Order through your dealer, 
or order direct. 


Sizes Lapies | 
Extra Large. .| $3.0) ea. $2.75 ea. 
$3.00 ea. | $2.50 ea. 
Medium..... $3.00 ea. | $2.25 ea. 
” Bae $3.00 ea. | $2.00 ea. 


Less 10 % on orders of 12. 


Write for our catalog of economi- 
cally priced fracture equipment. 


LITTLE MFG. CO., BOX, 202 WADESBORO, N.C. 


AIR OR ASPIRATION 


WHEN AND WHERE YOU WANT IT! 


A powerful, rotary pump for office, hospital or home. 
30 Ibs. pressure, 27’’ vacuum. 1/6 H.P. motor, gauges, 
automatic oiler, regulators, muffler, filter, liquid trap, 
switch and cut-off. Thousands in use by 


physicians and hospitals. Three-year $79 50 
guarantee. Immediate shipment. ° 


OC 9 


609 College St. Cincinnati 2, Ohio 


Colostomy and Ileostomy Patients 


find MORE convenience and LONGER 


service with 
PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 
agg for folders showing complete 
ine. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


ROLO-DERMATOME 
@ Simple, fast blade 
changing 
®@ Requires no skin 


FRAME COMPANY 
Kalamazoo - Michigan 


for orthopedic on 


NEW 

© Comfort for patients 

© Convenience for Surgeons 
WRITE FOR DETAILS 


MANUFACTURING CO., WARSAW, IND. 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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NOTES AND QUOTES 


PEopLE in the farm states of the midwest live 
longer than those in other areas of the United 
States, according to the Metropolitan Life 
Insurance Company’s statisticians. 

Expectation of life at birth in the West 
North Central area at the mid-century was 
67.8 years for white men and 73.3 years for 
white women. The next best record for men is 
found in New England—66.9 years, and for 
women on the Pacific Coast—72.9 years. 

Average length of life increased substantially 
in every section of the country during the 
decade of the 1940's, according to life tables 
computed by the statisticians from data pro- 
vided by the National Office of Vital Statistics 
and the Bureau of the Census. 

The largest gains were made in the areas 
which formerly had the least favorable records. 
For example, in the Mountain States the in- 
creases were 4.4 years for white men and 
5.9 years for white women. This compares with 
increases of 2.6 and 4.1 years, respectively, in 
the West North Central region. 


Dr. William H. Masters said that he was com- 
pletely convinced that a third sex, or “neutral 
gender,” does exist and that the members are 
former males and females who have reached 
approximately the age of sixty. Some women 
reach the neutral gender age before fifty, others 
not until seventy. He believed it was safe to 
generalize that the female was roughly fifteen 
vears ahead of the male. 

This report came from Dr. Masters as be 
presented a paper on “‘Problems of Endocrine 
Therapy in the Ageing Individual,” before 1,200 
specialists of The American Academy of Ob- 
stetrics and Gynecology at The Fourth Annual 
Clinical Meeting of The Academy which was held 
in Chicago last December. 


THE newest technics of heart surgery make use 
of circulation outside the body and give the 
surgeon one-half hour to work on a bloodless 
heart. 

Dr. William P. Young of the University of 
Wisconsin Medical School told doctors attend- 
ing a postgraduate course on heart diseases 
of this new technic. Arterial blood is pumped 
from a bottled blood reservoir into the large 
subclavian artery. The blood circulates nor- 
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mally through the body, but before it enters 
the heart through the vena cava, it is shunted 
out of the body to a bottled venous reservoir. 
Arterial blood is supplied constantly, and 
venous blood removed from the body without 
passing through the heart. 

All body tissues receive a blood supply, but 
the heart itself is bloodless, permitting surgery. 


Personality disturbances in patients with tuber- 
culosis do not follow a consistent pattern, as with 
peptic ulcers or ulcerative colitis, but some reac- 
tions to the disease suggest a psychologic biber- 
nization, according to Dr. Jules V. Coleman, 
clinical professor of psychiatry, Yale University 
of Medicine, writing in a recent issue of the Bulle- 
tin of the National Tuberculosis Association. 

In general, Dr. Coleman says, these reactions 
are associated with feelings of helplessness, of 
being unable to cope with the problems at hand bv 
means of accustomed routines of living. 

“This common response may be considered a 
kind of psychological bibernization, 1.e., it is as 
if the patient winterizes out bis disease by with- 
drawing into a protective covering which excludes 
or minimizes external stimuli and_ reduces 
psychological response to external demands to a 
very much lower level,” states Dr. Coleman. 
“The degree of psychological withdrawal depends 
largely upon the particular patient’s personality 
and may at times be very extensive.” 

Dr. Coleman points out that physicians are 
seeing more patients in general whose complaints 
are almost entirely emotional in origin. This is 
presumably related to better control of com- 
municable disease and to economic factors making 
medical care accessible to more people than 
formerly, be states. Sometimes, be continues, 
physicians treat their patients’ emotional con- 
ditions with placebos instead of attention to the 
emotional problems. 

treatment of disease,” he writes, “would 
be a much simpler matter if only reasonable 
people became ill, or if people remained reason- 
able after becoming ill. However, irrational reac- 
tions to illness are hardly the exception, and must 
be themselves regarded as symptoms, especially 
of prolonged or chronic diseases. In other words, 
an illness is always a psychological as well as a 
physiological disorder.” 
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MRUSH 
MEDULLARY PIN 


PATENTED 


ONLY BY 


MERIDIAN, MISS. 


The Onl Y 
Bent Blades \ 

FOR DEEP SURGERY ‘ 


#14, Sharp all around $9.00 doz. 
#16, Sharp one side $6.00 doz. 
#18, Sharp both sides $7.20 doz. l 


HANDLE 
Stainless Steel $3.00 i 


All blades rigidly 
\ tested for strength 


SURGICAL KNIVES BY 


WALTHAM 54 "ITT 


THE SURGEON’S MART 


 Padgett-Hood 
DERMATOME 


MODEL. 


Gives uniform grafts up to 4 inches in width, 
and to any length. The Surgeon, using but one 
hand, can operate this lightweight instrument 
without assistance. EXPENDABLE KNIFE BLADE 
does not require tools. Switch is located on 
motor so that the Surgeon can control it with 
his index finger. 


Write Today for Complete Information 


KANSAS CITY ASSEMBLAGE CO. 


816 LOCUST * KANSAS CITY, MO. 


OFFICE SCRUB-UP can be as thoro 


as pre-op preparation ... 


WITHOUT WASTE OF TIME OR MONEY! 


97% bacteria reduction with daily 3 
minute scrub. Ideal for office or 
clinic. Hands stay soft .. . feel clean! 
$5.50 per gallon, delivered U.S., free 
8 oz. plastic dispenser. Money 


back if not satisfied. 
; Huntington, Ind. * Toronto, Ont. 


GERMA-MEDICA HEXACHLOROPHENE 


LIQUID SURGICAL SOAP 


A NEW BINDER 


Keep your copies of AJS for 
finger-tip reference in this hand- 
some orange fabricoid binder with 
( gold lettering. Holds SIX jour- 

nals per binder. Only $2.00 each, 
ericun ‘ USA, Canada and Mexico; $2.50 
each elsewhere. (Sent postpaid in 
sturdy carton.) 


The American Journal 
of Surgery, Inc. 
49 W. 45th St. New York, 36 


In answering advertisements please mention The American Journal of Surgery 
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prophylaxis for 
narcotic-induced apnea 


MAJOR ADVANTAGES: /n therapeutic dosage, quickly boosts minute volume 
and respiratory rate 200 to 300 per cent; does not induce convulsions. 


Nalline Hydrochloride 


(NALORPHINE HYDROCHLORIDE U.S.P., MERCK) 


A strong case can be made for the routine administration of 
= Nalline to all mothers in labor who have been sedated with 
4 narcotics. Administered to such patients five to fifteen min- 
~* utes before delivery, Nalline causes a significant decrease in 
the incidence of neonatal apnea. Not only is the need for 
oe resuscitation reduced but Nalline also shortens the time for 
‘is first gasp and the time for establishing respiration. 


INDICATIONS: Respiratory depression and circulatory col- 


2 lapse due to morphine, heroin, methadone, Dromoran® Philadelphia 1, Pa. 
$4 es Nisentil®, Dilaudid®, Pantopon®, and Division or Mzack & Co., Inc. 
emerol®. 


SUPPLIED: In 1-cc. and 2-cc. ampuls, and 10-cc. rubber- 
capped vials (5 mg./cc.). Also, in 1-ec. ampuls (0.2 mg./cc.) 
2 for neonatal use. Nalline comes within the scope of the 
+ Federal Narcotic Law. 
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Prompt and protracted topical anesthesia for the 
control of pain and itching in dermatitis, office 
surgery, anorectal disorders, mucocutaneous 
lesions, burns, and abrasions. 


Ointment, 1%, in 1-ounce tubes and rectal applicator; 
1-pound jars for office use. 


Cream, 0.5%, in 1%-ounce tubes. 


Ophthalmic Ointment, 0.5%, in ophthalmic-tip tubes of 
4.0 Gm. each. 


Nupercainal® ointment (dibucaine ointment CIBA) 

Nupercainal® cream (dibucaine cream CIBA) 

Nupercainal® ophthalmic ointment (dibucaine 
ophthalmic ointment CIBA) 


C I B A Summit, N. J. 


2 « — 
<a 
a 
~ 
Cc 
= 
= 
> 
‘ 
222236 
ne 
- 


